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PHASE I
SAMPLING AND ANALYSIS PLAN
FOR OPERABLE UNIT 3
LIBBY ASBESTOS SUPERFUND SITE

PART B: AMBIENT AIR AND GROUNDWATER

1.0 PROJECT OVERVIEW
1.1  Purpose of this Document

This document is Part B of the Phase II Sampling and Analysis Plan (SAP) for Operable Unit 3
(OU3) of the Libby Asbestos Superfund Site. OU3 includes the property in and around the
former vermiculite mine and the geographic area surrounding the former vermiculite mine that
has been impacted by releases and subsequent migration of hazardous substances and/or
pollutants or contaminants from the mine, including ponds, Rainy Creek, Carney Creek,
Fleetwood Creek, and the Kootenai River. Rainy Creek Road is also included in OU3. The
exact geographic area of OU3 has not yet been defined but will be based primarily upon the
extent of contamination associated with releases from the former vermiculite mine as determined
in the remedial investigation (RI) of OU3.

The purpose of Part B of the Phase Il SAP for OU3 is to guide the collection of data on mining-
related contaminants in ambient air and groundwater to assess the impact of releases from the
mined area. The complete scope of Phase II is expected to include collection of data on other
environmental media of potential concern in OU3. Requirements will be described in
subsequent parts of the Phase I SAP for OU3. These data will be used to support an RI of OU3,
the goal of which is to characterize the nature and extent of mining-related contamination in
OU3, and to characterize the nature and level of risk posed by mining-related contamination to
human and ecological receptors in OU3.

This SAP contains the elements required for both a field sampling plan (FSP) and quality
assurance project plan (QAPP). This SAP has been developed in accordance with the U.S.
Environmental protection Agency (EPA) Requirements for Quality Assurance Project Plans
(EPA 2001) and the Guidance on Systematic Planning Using the Data Quality Objectives
Process — EPA QA/G4 (EPA 2006). The SAP is organized as follows:

Section 1 — Project Overview

Section 2 — Background and Problem Definition
Section 3 — Summary of Existing Site Data
Section 4 — Data Quality Objectives



Section 5 — Sampling Program

Section 6 — Laboratory Analysis Requirements
Section 7 — Quality Control

Section 8 — Data Management

Section 9 — Assessment and Oversight

Section 10 — Data Validation and Usability
Section 11 — References

1.2 Project Management and Organization

Project Management

EPA is the lead regulatory agency for Superfund activities within OU3. The EPA Remedial
Project Manager (RPM) for OU3 is Bonita Lavelle, EPA Region 8. Ms. Lavelle is a principal
data user and decision-maker for Superfund activities within OU3.

The Montana Department of Environmental Quality (MDEQ) is the support regulatory agency
for Superfund activities within OU3. The MDEQ Project Manager for QU3 is Catherine
LeCours. EPA will consult with MDEQ as provided for by the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), the National Contingency Plan, and
applicable guidance in conducting Superfund activities within OQU3.

EPA has entered into an Administrative Order on Consent (AOC) with Respondents W.R. Grace
& Co.-Conn. and Kootenai Development Corporation (KDC). Under the terms of the AOC,
W.R. Grace & Co.-Conn. and KDC will implement this SAP. The designated Project

Coordinator for Respondents W.R. Grace & Co.-Conn. and KDC is Robert Medler of Remedium

Group, Inc.

Technical Support

EPA will be supported in this project by a number of contractors, including:

¢ Syracuse Research Corporation (SRC) will assist in the development of sampling and
analysis plans, and in the evaluation and interpretation of the data.

e NewFields Boulder LLC, a contractor to SRC, will provide support in sampling and
analysis, mapping and other GIS applications, and design and evaluation of the feasibility
study.

o Department of Transportation, John A. Volpe National Transportation Systems Center
(Volpe) will provide management and coordination of resources for field oversight of
sampling activities.

o Camp Dresser & McKee, Inc. (CDM), a contractor to Volpe, will provide on-site support
and oversight for field sampling activities.




Field Sampling Activities

All field sampling activities described in this SAP will be performed by W.R. Grace & Co.-
Conn. and KDC, in strict accord with the sampling plans developed by EPA. W.R. Grace & Co.-
Conn. and KDC will be supported in this field work by MWH Americas, Inc. (MWH) and by
their subcontractors. Individuals responsible for implementation of field sampling activities are
listed below:

*  MWH Project Director: Michael DeDen

» MWH Project Manager: John D. Garr

e MWH Field Quality Control Officer: Mark Rettmann

e MWH Quality Assurance Officer: Stephanie A. Boehnke

On-Site Field Coordinator

Access to the mine is currently restricted and is controlled by EPA. The on-site point of contact
for access to the mine is Courtney Zamora of the U.S. Department of Transportation, John A.
Volpe National Transportation Systems Center (Volpe).

Sample Preparation and Analysis

All samples collected as part of the Phase II investigation will be sent for preparation and/or
analysis at laboratories selected and approved by EPA.

o All analyses of samples for asbestos will be performed by EMSL Analytical, Inc., or other
laboratories approved by EPA.

o All analyses of samples for non-asbestos analytes will be performed by Energy Laboratories,
Inc. (ELI).

» All validation and verification actlvmes for asbestos and non-asbestos data will be perfonned
by SRC or their subcontractors.

Data Management

Administration of the master database for OU3 will be performed by EPA contractors (SRC and
NewFields). The primary database administrator will be Lynn Woodbury. She will be
responsible for sample tracking, uploading new data, performing error checks to identify
inconsistent or missing data, and ensuring that all questionable data are checked and corrected as
needed. When the OU3 database has been populated, checked and validated, relevant asbestos
data will be transferred into the Libby2 database or other Libby Asbestos Site database as
directed by EPA for final storage.
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2.0 BACKGROUND AND PROBLEM DEFINITION
2.1  Site Description

Libby is a community in northwestern Montana that is located near a large open-pit vermiculite
mine. Vermiculite from the mine at Libby is known to be contaminated with amphibole asbestos
that includes several different mineralogical classifications, including richterite, winchite,
actinolite and tremolite. For the purposes of EPA investigations at the Libby Superfund Site, this
mixture is referred to as Libby Amphibole (LA).

Historic mining, milling, and processing of vermiculite at the site are known to have caused
releases of vermiculite and LA to the environment. Inhalation of LA associated with the
vermiculite is known to have caused a range of adverse health effects in exposed humans,
including workers at the mine and processing facilities (Amandus and Wheeler 1987, McDonald
et al. 1986, McDonald et al. 2004, Sullivan 2007, Rohs et al. 2007), as well as residents of Libby
(Peipins et al. 2003). Based on these adverse effects, EPA listed the Libby Asbestos Site on the
National Priorities List in October 2002. '

Starting in 2000, EPA began taking a range of cleanup actions at the site to eliminate sources of
LA exposure to area residents and workers using CERCLA (or Superfund) authority. Given the
size and complexity of the Libby Asbestos Site, EPA designated a number of Operable Units
(OUs). This document focuses on investigations at Operable Unit 3 (OU3). Figure 2-1 shows
the location of the mine and a preliminary study area boundary for OU3. EPA established the
preliminary study area boundary for the purpose of planning and developing the scope of the
remedial investigation/feasibility study (RI/FS) for OU3. This study area boundary may be
revised as data are obtained during the RI for OU3 on the nature and extent of environmental
contamination associated with releases that may have occurred from the mine site. The final
boundary of OU3 will be defined by the final EPA-approved RI/FS.

2.2 Basis for Concern

EPA is concerned with environmental contamination in OU3 because the area is used by humans
for logging and a variety of recreational activities, and also because the area is habitat for a wide

range of ecological receptors (both aquatic and terrestrial). Contaminants of potential concern to
EPA in OU3 include not only LA, but any other mining-related contaminants that may have been
released to the environment.

2.3  Scope and Strategy of the RI at OU3

As noted above, Respondents W.R. Grace & Co.- Conn. and KDC are performing an RI in QU3
under EPA oversight in order to characterize the nature and extent of environmental




contamination and to collect data to allow EPA to evaluate risks to humans and ecological
receptors from mining-related contaminants in the environment.

The RI is being performed in several phases. Phase I of the RI was performed in the fall of 2007
in accord with the Phase I Sampling and Analysis Plan for Operable Unit 3 (USEPA 2007). The
primary goal of the Phase I investigation was to obtain preliminary data on the levels and spatial
distribution of asbestos and also other non-asbestos contaminants that might have been released
to the environment in the past as a consequence of the mining and milling activities at the site.

Phase 11 of the OU3 RI is being performed in the spring, summer, and fall of 2008. Phase II is
composed of three parts, as follows:

- Part A focuses on the collection of data on the levels of LA and other chemicals of concern in
surface water and sediment, as well as site-specific toxicity testing of surface water using
rainbow trout.

~ Part B focuses on the collection of data on LA levels in ambient air samples collected near
the mined area, and on the collection of data on LA and other chemicals of potential concern
in groundwater.

- Part C focuses on the collection of other data needed to support the ecological risk
assessment at the site.

This SAP is Part B of the Phase Il RI. Part A and Part C are described in separate SAPs (USEPA
2008a, 2008b).



3.0 SUMMARY OF EXISTING DATA
3.1 Ambient Air

Based on meteorological data collected at the mine site, the predominant direction of wind flow
at the mine is to the northeast (Figure 3-1), so it is expected that current releases and historic
impacts are likely to be highest in this direction. However, because of the variability in wind
direction, releases and impacts are possible in other directions as well.

As part of the Phase I investigation, a set of eight ambient air monitoring stations were
established in the vicinity of the mined area. Four samples were collected from each station,
with each sample representing a 5-day composite collected between October 2 and October 22,
2007. The locations of these samples can be found in the Phase I Sampling and Analysis Plan
for OU3 (USEPA 2007). The purpose of these samples was to obtain preliminary data on the
level of LA that is currently being released from the mine site.

All air samples were analyzed for asbestos by TEM in accord with the ISO 10312 method (ISO
1995) counting protocols, with all applicable Libby site-specific laboratory modifications,
including the most recent versions of modifications as specified in the SAP (USEPA 2007). The
results of analyses of asbestos in the ambient air samples are provided as Table 3-1. Asbestos
was not detected in any of the field samples. These results should be interpreted cautiously
because ambient air samples were collected over a time interval when rain was occurring
frequently, which may have reduced the potential for airborne releases to ambient air.

3.2  Groundwater
No data were located on measured concentrations of LA in groundwater samples from the site.

Two groundwater samples with limited data on non-asbestos analytes were discovered in the
archived results. The first was collected by Shafer and Associates in November 1991 from a
station identified as PW-2 that was described as “groundwater near SW-11". The sample was
analyzed for field parameters (pH, EC, temp), major ions (sodium, potassium, calcium,
magnesium, chloride, bicarbonate, carbonate, fluoride, nitrate, and sulfate), and some metals
(arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel, and zinc). The second
groundwater sample was collected in March 1986 by W.R. Grace, and was identified as “New
Well”. This sample was analyzed for field parameters (pH, EC), major ions (sodium, calcium,
magnesium, bicarbonate, carbonate, fluoride, nitrate, and sulfate), and some metals (arsenic,
barium, cadmium, chromium, iron, lead, manganese, mercury, selenium, and silver).
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40 DATA QUALITY OBJECTIVES
4.1 Overview of the DQO Process

Data Quality Objectives (DQOs) define the type, quality, quantity, purpose, and intended uses of
data to be collected (EPA 2006). The design of a study is closely tied to its DQOs, which serve
as the basis for important decisions regarding key design features such as the number and
location of samples to be collected and the chemical analyses to be performed. In brief, the
DQO process typically follows a seven-step procedure, as follows:

State the problem that the study is designed to address
Identify the decisions to be made with the data obtained
Identify the types of data inputs needed to make the decision
Define the bounds (in space and time) of the study

Define the decision rule which will be used to make decisions
Define the acceptable limits on decision errors

Optimize the design using information identified in Steps 1-6

Nk WD -

Following these seven steps helps ensure that the project plan is carefully thought out and that
the data collected will provide sufficient information to support the key decisions which must be
made.

4.2  Data Quality Objectives for Ambient Air
4.2.1 State the Problem

LA fibers may be released into air from the mined area as a result of wind or human disturbances
of mine waste or contaminated soils. LA fibers that are released into air are of concern for two
reasons: 1) humans who are present in OU3 may be exposed by inhaling the fibers, and 2) fibers
in air may be transported by wind and subsequently deposited to soil or plant material, resulting
in contamination of media away from the mine.

As noted above, the Phase I investigation sought to collect data on LA levels in ambient air.
These samples did not detect LA in any sample, but these data are not considered to be sufficient
to conclude ambient air is not of concern for the following reasons:

- The samples were collected during a time of frequent rain, so the potential for release may
have been reduced.

- The observations span a time period of only 20 days, while evaluation of human health risk
associated with inhalation of LA in ambient air requires information on long-term average
concentrations.



Because concentrations of LA in ambient air may vary over time (daily and seasonally),
especially in cases where there are fluctuations atmospheric conditions (wind direction and
speed, relative humidity, precipitation, etc.), additional data are needed to characterize the levels
of LA in ambient air as a function of time as well as space.

4.2.2 Identify the Decisions

The decision that EPA must make is what response actions, if any, are needed to protect human
receptors from unacceptable risks from asbestos in ambient air.

4.2.3 Identify the Types of Data Needed

The principal type of data that is needed to evaluate risks from LA in ambient air is reliable and
representative measurements of the long-term average concentration of LA as a function of both
time and space. In addition, data on wind speed and direction are needed in order to help
evaluate the air data. These data are being collected by a meteorological station that has been
installed at the site.

4.2.4 Define the Bounds of the Study

Spatial Bounds

Conceptually, the area of concern for LA in ambient air might be quite large, since LA fibers in
air can be transported by wind for long distances. However, the focus of Phase IIB is to monitor
the levels of LA in air relatively close to the mine site, since this is where the concentrations are
likely to be highest. If levels of LA in air near the mine site are above a level of potential
concern, then the investigation of ambient air may be expanded to more fully characterize the
locations and materials in the mined area that are the primary sources of off-site release, and the
airborne dispersion of the LA particles as a function of distance and direction from the mine.

Temporal Bounds

Because the level of release of LA from the mined area into air is expected to vary over time,
measurements are needed at multiple time points in order to fully characterize the variability and
average concentration values. Releases are not likely to be of concern during winter when the
ground is snow-covered, but may be of concern during the spring, summer, and fall when the
ground is un-covered and subjected to wind and human disturbance activities.

4.2.5 Define the Decision Rule

EPA has not formally specified the decision rule that will be used to determine if it is necessary
to evaluate response actions to address releases of LA into ambient air. However, it is
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anticipated that decisions will be based mainly on the estimated level of human health risk from
ongoing airborne releases of LA. If the level of release from the site is below a level of health
concern, then it is not expected that evaluation of response actions to reduce or eliminate on-
going airborne emissions will be required. If releases from the mine site to off-site air approach
or exceed a level of concern to humans, then evaluation of response actions may be required.

4.2.6 Define the Acceptable Limits on Decision Errors

In making a decision regarding the health risks to humans from inhalation of LA in ambient air,
two types of error are possible:

- A false negative decision occurs when it is decided the risks are acceptable when the
true risks are above a level of concern.

- A false positive decision error occurs when it is decided the risks are not acceptable
when the true risks are acceptable.

EPA is mainly concerned with limiting the likelihood of a false negative decision error. For this
reason, EPA generally seeks to ensure that there is no more than a 5% chance or a false negative
decision error.

EPA is also concerned with the probability of false positive decision errors. Such an error does
not result in unacceptable human health risk, but may result in the un-needed expenditure of
resources that could be invested more effectively elsewhere. For OU3, EPA will seek to ensure
that there is less than a 20-30% chance of a false positive decision error in cases where the true
risk is less than % the level of concern.

4.2.7 Optimize the Design
Estimating the Number of Samples

Human health risk from ambient air is evaluated using the long-term average concentration
value. However, there is uncertainty in any such measured value. This uncertainty arises from
two sources:

- Variability in the actual air concentrations over time and space. This is usually assumed
to be characterized by a lognormal distribution.

- Uncertainty in the accuracy of the measured concentration values of the samples
collected. This is characterized by a Poisson distribution.

Because of these two sources of variation, a data set of ambient air samples is expected to be

characterized by a Poisson-lognormal (PLN) distribution. The magnitude of the uncertainty
around the mean of a PLN data set depends on three key variables:
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« as the variability in the underlying lognormal distribution (GSD) increases, uncertainty
increases

« as the number of samples collected increases, uncertainty decreases

« as the number of particles counted per sample (lamda) increases, Poisson uncertainty
decreases

At present, data are not available to estimate how close the mean concentration of LA in ambient
air in OU3 is to a level of concern, or on the magnitude of the underlying variability. In the
absence of such data, the minimum number of samples to be collected in this effort is 40. It is
expected that this should be sufficient to support decision making if between-sample variability
is not too high and if the observed mean concentration is not too close to a decision threshold.
Additional sampling may be needed to support decision-making if variability is high and/or
observed means are close to decision thresholds.

Estimating the Required Analytical Sensitivity

The level of analytical sensitivity needed for ambient air samples depends on the level of human
exposure that is anticipated in the vicinity of the mine site. For planning purposes, it is
conservatively assumed that the maximally-exposed individual would be a present near the site
about 8 hours per day for about 150 days per year, for a total of 25 years out of a lifetime. This
corresponds to a time-weighting factor (TWF) of (8/24)-(150/365)-(25/70) = 0.049. Based on an
assumed target risk of 1E-05 (1/10" the level that is normally considered to be the maximum
acceptable total risk to a receptor), and using the unit risk value of 0.23 (flec) currently
recommended by EPA (IRIS 2008), the target analytical sensitivity is calculated as follows:

Target Sensitivity = Target Risk / (TWF - Unit Risk)
= 1E-05/(0.049 - 0.23)
=~ 0.001 f/cc

43  Data Quality Objectives for Groundwater
4.3.1 State the Problem

Groundwater near the mine site may contain LA and/or other contaminants released as a
consequence of past mining and milling activities at the site. Under current land use conditions,
it is not believed that humans are exposed to groundwater, but it is considered plausible that
groundwater wells might be installed sometime in the future. Likewise, ecological receptors are
not generally exposed directly to groundwater, but groundwater may recharge surface water
bodies such as streams or ponds, potentially leading to the exposure of aquatic receptors.
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At p"resent, data are insufficient to characterize groundwater at the site, either with regard to
concentration levels of other mining-related chemicals, or with regard to rate and direction of
flow and the location of groundwater discharges to surface.

4.3.2 Identify the Decisions

The decision that EPA must make is what response actions, if any, are needed to protect human
and ecological receptors from unacceptable risks from exposure to asbestos and any other
mining-related contaminants in groundwater.

4.3.3 Identify the Types of Data Needed

Contaminant Concentration Data

One type of data that is needed to evaluate risks from contaminants in groundwater is reliable
and representative measurements of the concentration of contaminants as a function of both time
and space. This includes not only the concentration of LA, but other chemicals that may have
been released into groundwater as a consequence of historic mining and milling activities at the
site. The list of analytes required for groundwater is presented in Section 6.2.

Groundwater Elevation and Flow

A second type of data needed to evaluate groundwater at the site is measurements of
groundwater elevation and gradient characteristics. This is needed to evaluate the extent to
which any contaminants in groundwater may be migrating away from the mined area, and the
potential that contaminated groundwater may recharge surface water bodies where exposure of
humans or ecological receptors may occur.

Spatial Bounds

For the purposes of the Phase 1IB investigation, groundwater will be investigated through the use
of existing wells that are located within OU3, on or near the mined area. The location of these
wells is presented in Section 5.2.

Temporal Bounds

Variation in the concentration of contaminants in groundwater may occur as a function of time
season as groundwater levels and flows vary between seasons. Therefore, for initial
characterization of groundwater conditions, three separate groundwater monitoring events are
required to characterize variations in groundwater elevations, groundwater flow directions, and
groundwater quality associated with the seasonal variability in local precipitation, groundwater
recharge, and surface-water flow conditions. Groundwater monitoring will take place during
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mid-summer and fall of 2008 and early spring of 2009. The mid-summer monitoring event will
coincide with surface water sampling conducted as part of Element 1 of the Phase 1A remedial
investigation described in the Phase IIA Sampling and Analysis Plan for OU3 dated March 20,
2008 (USEPA 2008a). The projected date for this event is the week of August 18, 2008. The
late summer monitoring event will occur during the week of September 29, 2008. The late
spring monitoring event will occur in May, 2009.

4.3.4 Define the Decision Rule

EPA has not formally specified the decision rule that will be used to evaluate groundwater at
OU3. However, it is anticipated that if health risk from hypothetical future human ingestion of
groundwater is unacceptable for one or more exposed populations, or if groundwater impacts to
surface water are judged to be of potential concern to humans or ecological receptors, then it will
be concluded that it is appropriate to evaluate response actions to reduce contamination,
exposure, and/or migration of groundwater at the site.

4.3.5 Define the Acceptable Limits on Decision Errors

As discussed above, at OU3 EPA will seek to limit the chances of a false negative decision error
to 5%, and to limit the probability of a false positive decision error to about 20-30% when actual
risks are less than ¥ the level of concern.

4.3.6 Optimize the Design

As noted above, Phase 1IB will collect groundwater data only from existing wells that are in
suitable condition for sampling. Installation of additional wells and collection of additional
groundwater data over space and time may be considered in the future if the results of the Phase
IIB sampling effort indicate that the existing wells do not adequately characterize groundwater
flow direction, gradient, and chemical concentrations over time.
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5.0 SAMPLING PROGRAM

All sampling of environmental media within OU3 described in this SAP will be performed by
personnel who are properly trained in the field collection methods summarized in the OU3
Standard Operating Procedures (SOPs) provided in Attachment A and the Phase 11B
experimental sampling design details presented below. A Health and Safety Plan (HASP) for the
field sampling team will be provided by the field sampling contractor and reviewed by EPA prior
to commencement of any field sampling activities.

5.1 Ambient Air
5.1.1 Experimental Design

The objective of the Phase [IB ambient air study is to characterize the current levels of LA
release to air from the mine site. To this end, a total of eight stationary ambient air monitors
have been established around the perimeter of the mined area. The locations of these monitoring
stations are shown in Figure 5-1. Coordinates for these stations are provided in Attachment C.
Stations A-4, A-5, A-6 and A-8 are at the same locations as were sampled in Phase [. Other
station locations are new. As indicated, 5 of the 8 stations are located to the north and east of the
mined area, since available meteorological data indicate that the predominant wind direction is to
the north-east. However, 3 stations are located along the southern perimeter to capture any
releases that may occur during wind reversals.

If the data from the initial ambient air monitoring phase suggest that there are frequent and
significant releases from the mined area, then additional sampling stations may be added to
identify the sources of the releases and to evaluate the dispersion of the releases.

3.1.2 Sample Collection Protocol

Ambient air samples will be collected and equipment calibrated using the same SOP as used in
the Phase I ambient air sampling program (SOP AMB-LIBBY-OU3, Rev. 1).

Because the objective of the sampling effort is to estimate long-term average concentration
values, all ambient air samples will be collected using low-flow (2 L/min) stationary air monitors
over a 5 day sampling period. In no event shall a sample be collected at a flow rate lower than
0.92 L/min, since the linear flow velocity would fall below 4 cm/sec, which is the minimum
velocity specified by ISO 10312.

Samples will be collected using 25-mm diameter, 0.8 pum pore size MCE filter cassettes. All
samples will be collected at a height approximately 6 feet above ground level.
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Equipment shelters will be used to house the sampling pumps. The use of these shelters will
protect the sampling equipment from adverse weather conditions that would otherwise interfere
with the collection of long-term samples.

5.1.3 Sample Collection Schedule

Sampling will begin immediately following approval of this SAP, and will continue through the
fall of 2008 until weather conditions prohibit further sampling (estimated to be approximately
mid-October). Samples will be collected from each station on a bi-weekly schedule (one sample
per station every two weeks). Assuming that sampling begins in the first week of July, this
corresponds to about 16 weeks (8 sampling rounds), or a total of about 64 samples.

All monitors will be checked periodically (at least once during each round of sample collection)
to identify and correct any problems.

5.1.4 Field QC Samples

Section 7.1.1 details field QC samples that will be collected for ambient air.
3.1.5 Field Documentation

Field documentation procedures are described in Section 5.8 and OU3 SOP No. 9 (Rev 4). Field
documentation associated with ambient air sampling will contain information of sufficient detail
to fully describe:

« the location of each sampling station

« any problems encountered during sample collection (e.g., pump failures, weather damage
to sampling stations, etc.)

« any other factors noted in the field that might influence the interpretation of the data

5.2  Groundwater
5.2.1 Experimental Design

As noted previously, groundwater sampling in Phase [IB will occur at existing wells in OU3 that
are considered suitable for use.

Ten wells have been identified by MWH/Remedium in the vicinity of OU3. Table 5-1
summarizes information provided by MWH for each of these wells and Figure 5-2 shows the
locations of the wells.
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Based on the information available, five of the ten wells identified by MWH have been selected
for sampling as part of the Phase IIB effort. These wells have been designated Wells A, C, D, E,
and H. Well B is not included because it is plugged and abandoned. Well F is in poor condition,
and it is believed Well H is a suitable surrogate. Wells G, I, and J are not included because no
information is presently available on the type or condition of these wells.

5.2.2 Sampling Methods and Procedures

At each well scheduled for sampling, field personnel will photograph and record a brief
description of the well condition and location in relation to permanent landmarks. The Global
Positioning System (GPS) coordinates of each well will be recorded in accordance with QU3
SOP 11 (Rev. 1), GPS Data Collection. Water levels will be measured and groundwater samples
collected for analyses in accordance with OU3 SOP 13 (Rev. 0) and OU3 SOP 6 (Rev. 0).

Although sampling will not occur at wells G, 1, and J during Phase IIB, these wells will be
similarly inspected and characterized so that decisions can be made regarding their suitability for
potential use in the future.

Since the wells scheduled for sampling have not been used for an extended period of time, all
wells shall be re-developed prior to sampling to ensure that a representative groundwater sample
is collected. SOP Libby Well Redevelop (Rev. 0) provides a detailed procedure for re-
developing a monitoring well.

OU3 SOP Nos. 6 and 13 provide detailed procedures for groundwater sample collection and for
measuring groundwater levels and purging wells prior to sampling. Water level will be
measured before the well is purged, and groundwater samples will be collected after purging is
complete.

All sampling and field measurement equipment that is used at more than one sample location
must be decontaminated following each use. Appropriate equipment decontamination
procedures are provided in OU3 SOP No. 7 (Rev. 0). Purge water and groundwater and other
investigation derived waste shall be managed in accordance with QU3 SOP 12 (Rev. 0).

5.2.3 Sample Containers and Preservation
Details on the specific analyses that will be performed for groundwater samples are discussed in
Section 6. In accord with these analytical requirements, several different samples of water are

required per well per sampling round. These requirements are summarized in Table 5-2.

The analytical laboratories will supply all sample containers utilized for this investigation, with
preservative pre-added. If field personnel observe any cracked or dirty containers, or if the
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appropriate preservative is missing in the sample bottles, those containers will be discarded and
the laboratory will be notified of the problem to prevent its re-occurrence.

5.2.4 Field QC Samples for Groundwater
Section 7.1.2 details field QC samples that will be collected for groundwater.
5.2.5 Field Data Measurements

Measurements of pH, specific conductance, turbidity, dissolved oxygen, and temperature will be
made in the field using individual or multiple probe electronic meters. Field parameter
measurement and calibration protocols will be performed according to equipment manufacturer’s
specifications and OU3 SOP No. 10 (Rev. 1). Well-depth and depth-to-water measurements will
be made in accordance with OU3 SOP No. 13 (Rev. 0) at each well where such measurements
are possible.

Field measurement values are generally reported directly in the units of final use in the field
notebook and data sheets without need for additional calculations (e.g., pH, temperature, and
conductivity measurements). The field data will be reviewed daily by the field supervisor to
identify anomalous data and transcriptional and/or computational errors. Corrective actions will
be initiated as appropriate; these actions may consist of re-measuring a particular parameter,
collecting a new sample, or other applicable corrective action measures.

5.2.6 Field Documentation
Field documentation procedures are described in Section 5.8 and OU3 SOP No. 9 (Rev. 4). Field

documentation associated with groundwater sampling will also contain information of sufficient
detail to fully describe: '

. well condition,

. total depth of well,

. depth to water,

. volume of water purged,

. final depth to water after sampling, and

. associated field measurements and field measurement methods.

5.3  Sample Documentation and Identification

Data regarding each sample collected will be documented in accord with OU3 SOP No. 9 (Rev.
4) using Libby-specific field sample data sheets (FSDS). Any special circumstances that
influence sample collection or result in deviations from sampling SOPs will be documented in a
field log book.
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At the time of collection, each sample will be labeled with a unique 5-digit sequential
identification (ID) number. The sample IDs for all samples collected as part of Phase I1
sampling activities will have a prefix of “P2” (e.g., P2-12345). Information on whether the
sample is representative of a field sample or a field-based quality control (QC) sample (e.g., field
blank, field split) will be documented on the FSDS, but this information will not be included on
the chain-of-custody to make certain that the sample type is unknown to the analytical
laboratory.

Each field sampling team will maintain a field log book. The log book shall record all
potentially relevant information on sampling activities and conditions that are not otherwise
captured on the FSDS forms. Examples of the type of information to be captured in the field log
include:

« Names of team members

« Current and previous weather conditions

» Field sketches

« Physical description of the location relative to permanent landmarks
» Number and type of samples collected

« Any special circumstances that influenced sample collection

As necessary for sample collection and location documentation, photographs will be taken using
a digital camera. GPS coordinates will be recorded for all sampling locations on the FSDS form.
A flag, stake or pole identifying the sampling station will be placed at or near the sampling
station for future identification of the location.

5.4  Sample Chain-of-Custody and Shipment

Field sample custody and documentation will follow the requirements described in OU3 SOP
No. 9 (Rev. 4). Sample packaging and shipping will follow the requirements described in OU3

SOP No. 8 (Rev. 0).

A chain-of-custody form specific to the OU3 sampling shall accompany every shipment of
samples to the analytical laboratory. The purposes of the chain-of-custody form are: a) to
establish the documentation necessary to trace possession from the time of collection to final
disposal, and b) to identify the type of analysis requested. All corrections to the chain-of-
custody record will be initialed and dated by the person making the corrections. Each chain-of-
custody form will include signatures of the appropriate individuals indicated on the form. The
originals will accompany the samples to the laboratory and copies documenting each custody
change will be recorded and kept on file. One copy of the chain-of-custody will be kept by field

personnel.
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All required paper work, including sample container labels, chain-of-custody forms, custody
seals and shipping forms will be fully completed in ink (or printed from a computer) prior to
shipping of the samples to the laboratory. Shipping to the appropriate laboratory from the field
or sample storage will occur through overnight delivery.

All samples that may require special handling by laboratory personnel to prevent potential
exposure to LA or other hazardous substances will be clearly labeled.

Upon receipt, the samples will be given to the laboratory sample custodian. The shipping
containers will be opened and the contents inspected. Chain-of custody forms will be reviewed
for completeness and samples will be logged and assigned a unique laboratory sample number.
Any discrepancies or abnormalities in samples will be noted and the EPA Project Manager or the
appropriate delegate will be promptly notified. The EPA Project Manager shall be notified by
telephone at (303) 312-6579 or email at lavelle.bonita@epa.gov.

Chain-of-custody will be maintained until final disposition of the samples by the laboratory and
acceptance of analytical results.
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6.0 LABORATORY ANALYSIS REQUIREMENTS
6.1  Analysis of LA in Air or Water
6.1.1 Laboratory Qualifications

All laboratories that analyze samples of air or water for asbestos as part of this project must
participate in and have satisfied the certification requirements in the last two proficiency
examinations from the National Institute of Standards and Technology/National Voluntary
Laboratory Accreditation Program (NVLAP). Laboratories must also have demonstrated
proficiency by successful analysis of Libby-specific performance evaluation samples and/or
standard reference materials, and must participate in the on-going laboratory training program
developed by the Libby laboratory team.

6.1.2 Analytical Method

All samples of air or water collected during Phase IIB sampling will be submitted for asbestos
analysis using transmission electron microscopy (TEM) in accord with the International
Organization for Standardization (ISO) 10312 method (ISO 1995) counting protocols, with all
applicable Libby site-specific laboratory modifications, including the most recent versions of
modifications LB-000016, LB-000019, LB-000028, LB-000029, LB-000030, LB-000053, LB-
000066, and LB-000085 (see Attachment B). All amphibole structures (including not only LA
but all other asbestos types as well) that have appropriate Selective Area Electron Diffraction
(SAED) patterns and Energy Dispersive X-Ray Analysis (EDXA) spectra, and having length
greater than or equal to 0.5 um and an aspect ratio (length:width) > 3:1, will be recorded on the
Libby site-specific laboratory bench sheets and electronic data deliverable (EDD) spreadsheets.
Data recording for chrysotile, if observed, is not required.

All groundwater samples collected will be prepared for analysis by filtering an aliquot of the
samples (generally about 100 mL) through a 47 mm mixed cellulose acetate (MCE) filter with
pore size of 0.2 um, using a backing filter with pore size of 5 um.
6.1.3 Stopping Rules
Field Samples and Field Duplicates
For field samples and field duplicates, the initial stopping rules are as follows:

Count the sample until one of the following is achieved:

» The target sensitivity is achieved

o 25 LA structures are observed
o 50 grid openings are evaluated
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When one of these goals is achieved, complete the final grid opening and stop. These
stopping rules may be revised as data become available on the levels of LA and other
particles that are present in the field samples.

Field Blanks and Lot Blanks
For field blanks and lot blanks, count 10 grid openings and stop.
Estimated Grid Opening Requirements

As discussed previously, the target analytical sensitivity for ambient air samples is 0.001 cc™'.
Assuming that typical sample volumes for ambient air samples will be about 10,000 L and that
indirect preparations are not necessary, it is expected that an analytical sensitivity of 0.001 cc™
can be achieved by counting about 5 TEM grid openings (GOs).

The target analytical sensitivity for LA in groundwater is 50,000 f/L (0.05 million fibers per liter,
abbreviated as MFL). This sensitivity can be achieved by filtering 100 mL of water and
counting about 25 grid openings (GOs), assuming that filter overloading does not occur.

6.1.4 Holding Times

There are no holding times for the analysis of LA. However, for analysis of water samples,
preparation of filters should be performed within 1-2 days of sample collection in order to
minimize the growth of algae or bacteria that may interfere with the TEM analysis.

6.2  Analytical Methods for Other (Non-Asbestos) Analytes in Groundwater
6.2.1 Analyte List for Groundwater

The target analyte list for groundwater in Phase IIB includes not only LA but also other chemical
classes that might have been used at the site or that might have been released to the environment
due to mining activities. This includes Target Analyte List (TAL) metals/metalloids, major ions,
volatile and extractable petroleum hydrocarbons (VPH and EPH), gross alpha/gross beta, and
cyanide. This list of non-asbestos analytes and the associated analytical methods are presented
in Table 6-1.

All groundwater samples will be analyzed for total EPH using method SW8015M. If the total
EPH concentration is greater than 300 ug/L, the water sample will be analyzed for specific EPH

22



compounds (C9-C18 aliphatics, C19-C36 aliphatics, and C11-C22 aromatics) and PAHs' using
method MADEP-EPH-04-1.1.

The laboratory performing chemical analyses is required to follow procedures for each
referenced method in accordance with the method protocols in the original source documents.
All method-specific quality control measures, such as external and internal standard calibration
procedures, instrument performance verifications, and quantitation using method of standard
additions, specified within any referenced EPA method number will be performed.

6.2.2 Target Detection Limits

The analytical methods identified in Table 6-1 were selected to provide quantitative results at or
below state/federal drinking water standards and tap water risk-based concentrations (RBCs) for
residents (see Attachment B in USEPA 2007 Phase I Sampling and Analysis Plan for Operable

Unit 3).

6.2.3 Holding Times

A holding time is defined as the allowable time between sample collection and analysis and/or
extraction recommended to ensure accuracy and representativeness of analysis results, based on
the nature of the analyte of interest and chemical stability factors. The holding time is calculated
from the date and time of sample collection to the time of sample preparation and/or analysis.
Sample holding times are established to minimize chemical changes in a sample prior to analysis
and/or extraction. Samples will be shipped to the laboratory as soon as possible after collection
or processing. Table 5-2 defines method-specific analytical holding times for groundwater
analyses.

6.3 Instrument Calibration and Frequency

All laboratory instruments used in the analysis of samples generated during this project must be
calibrated by the laboratory in accordance with the requirements of the instrument manufacturer
and the requirements specified in the relevant analytical method. Calibration records will be
kept in logbooks for all instruments. It is the responsibility of the Laboratory Quality Assurance
(QA) Officer to assure that calibration data is properly logged in the logbooks for each analysis.
6.4 Laboratory Custody Procedures and Documentation

The laboratories will implement the following procedures:

e A sample custodian will be designated.

' PAH analyte list: acenaphthene, anthracene, benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, and pyrene
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o Upon receipt at the laboratory, each sample shipment will be inspected to assess the
condition of the shipping container and the individual samples.

¢ Enclosed chain-of-custody records will be cross-referenced with all the samples in the
shipment. These records will be signed by the sample custodian and placed in the project
file.

¢ Sample storage will be secured (in the appropriate environment, i.e., refrigerated, dry,
etc.), sample storage records and intra-laboratory sample custody records will be
maintained, and sample disposal and disposal date will be properly documented.

¢ Internal chain-of-custody procedures will be followed by assigning a unique laboratory
number to each sample on receipt; this number identifies the sample through all further
handling;

¢ Internal logbooks and records will maintain the chain-of-custody throughout sample
preparation and analysis, and data reporting will be kept in the project files.

e The original chain-of-custody record will be returned to the Project QA Officer with the
resulting data report from the laboratory.

It is the laboratory’s responsibility to maintain internal logbooks and records throughout sample
preparation, analysis, and data reporting.

6.5  Laboratory Health and Safety

All laboratories analyzing samples from OU3 must be properly trained in the safe handling,
storage and disposal of samples that may contain LA and other potentially hazardous materials.

6.6 Documentation and Records

Data reports will be submitted to EPA in accordance with the procedures described in Section
6.8. Data reports shall include a case narrative that briefly describes the number of samples, the
analyses, and any analytical difficulties or QA/QC issues associated with the submitted samples.
The data report will also include signed chain-of-custody forms, analytical data summary report
pages, and a summary of laboratory QC sample results and raw data, where applicable. Raw
data are to consist of instrument preparation and calibration logs, instrument printouts of field
sample results, laboratory QC sample results, calibration and maintenance records, chain-of-
custody check in and tracking, raw data count sheets, spectra, micrographic photos, and
diffraction patterns.

6.7  Sample Archival and Final Disposition
Unused samples and containers will be maintained in storage at the laboratory for a minimum of
90 days following completion of the analysis, unless otherwise directed by EPA. After 90 days

or approval from EPA for disposal, the laboratory will be responsible for proper disposal of any
remaining samples, sample containers, shipping containers, and packing materials in accordance

24



with sound environmental practice, based on the sample analytical results. The laboratory will
maintain proper records of waste disposal methods, and will have disposal company contracts on
file for inspection.

6.8 Data Deliverables

Asbestos data generated during this project will be entered into Libby-specific EDD spreadsheets
by appropriately trained data entry staff. The data will include all relevant field information
regarding each environmental sample collected, as well as the analytical results provided by the
laboratory. Analytical results will include the structure-specific data for all TEM analyses. All
data entry will be reviewed and validated for accuracy by the laboratory data entry manager or
appointed delegate.

Non-asbestos data generated for this project will be transmitted via an EDD spreadsheet. The
specific structure and format of this spreadsheet will be specified by the project data manager
and will be provided to the laboratory for data submittal. All data entry will be reviewed and
validated for accuracy by the laboratory data entry manager or appointed delegate.

All asbestos and non-asbestos EDDs will be submitted to EPA technical contractors (SRC)
electronically. Whenever possible, data files should be transmitted by e-mail to the following
address:

LibbyOU3@syrres.com

When files are too large to transmit by e-mail, they should be provided on compact disk to the
following address:

Lynn Woodbury

Syracuse Research Corporation
999 18" Street, Suite 1975
Denver CO 80202

(303) 357-3127

All original data records (both hard copy and electronic) will be cataloged and stored in their
original form until otherwise directed by the Project Manager. At the termination of Phase II, all
original data records will be provided to the EPA Project Manager in a format specified by EPA
for incorporation into the OU3 project files.

25



This page intentionally left blank to facilitate double-sided printing

26



70 QUALITY CONTROL

Quality Control (QC) is a component of the QAPP, and consists of the collection of data that
allow a quantitative evaluation of the accuracy and precision of the field data collected during
the project. QC samples that will be collected during this project include both field-based and
laboratory-based QC samples.

7.1  Field-Based Quality Control Samples

Field-based QC samples are samples which are prepared in the field and submitted to the
laboratory in a blind fashion. That is, the laboratory is not aware the sample is a QC sample, and
should treat the sample in the same way as a field sample. In general, there are three types of
field QC sample: blanks, field splits/duplicates, and performance evaluation (PE) samples. A
summary of the field-based QC samples can be found in Table 7-1. The following sections
describe the field QC samples that will be collected for ambient air and for groundwater.

7.1.1 Field QC Samples for Air
Lot Blanks

Before any air cassettes may be used for asbestos sampling, the lot must be determined to be
asbestos free. This will be accomplished by selecting 2 lot blanks at random from the group of
cassettes 1o be used for collection of ambient air samples. Each lot blank will be submitted for
TEM analysis using ISO 10312 counting protocols as modified by Libby-specific laboratory
modifications, including project specific modifications LB-000016, LB-000019, LB-000028,
LB-000029, LB-000030, LB-000053, LB-000066, and LB-000085. Once the lot is confirmed to
be asbestos free (i.e., both lot blanks are non-detect after evaluation of 10 grid openings), that lot
may be placed into use for sampling.

Field Blanks

A field blank for air shall be prepared by removing the sampling cassette from the box, opening
the cassette to the air in the area where the investigative samples will be taken, then closing the
cassette and packaging for shipment and analysis. Field blanks for air will be collected at a rate
of 1 per sampling round (1 per 2 weeks). If contamination is detected in any of these field
blanks, then the frequency of field blanks may be increased.

Field Duplicates

A field duplicate is a field sample that is collected at the same place and time as an original field
sample. Field duplicates will be collected for ambient air at a rate of 1 per 10 field samples. The
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specific stations at which field duplicates will be collected will be determined in the field based
on sampling conditions.

7.1.2  Field QC Samples for Groundwater
Field Blank

A field blank for water shall be prepared by placing an appropriate volume of analyte-free
reagent water (e.g., ASTM Type II) into a sample collection container in the field. Field blanks
for water will be collected at a rate of at least 10% (1 field blank per 10 field samples, or 1 per
sample batch, whichever is greater).

Trip Blanks

The trip blank for water is used to indicate potential contamination by volatile chemicals during
sample shipping and handling. A trip blank consists of analyte-free laboratory reagent water
which accompanies the empty sample bottles to the field and is placed in each cooler containing
samples scheduled for volatile chemical (VPH or EPH) analysis. The trip blank is not opened
until analysis in the laboratory with the corresponding site samples.

During Phase IIB sampling, one trip blank per cooler will be prepared to accompany aqueous
samples when they are shipped to the laboratory for VPH or EPH analysis.

Field Splits

A field split is a sample that is prepared by thoroughly homogenizing a field sample, dividing the
homogenized sample into two parts, and analyzing each independently. A comparison of field
split samples is a measure of the precision of the sample preparation and analysis methods.

Field splits for water will be collected at a rate of approximately 10% (1 field split per 10 field
samples) for each analysis.

Performance Evaluation Samples

Performance Evaluation (PE) samples are samples of a matrix that contain a known and certified
level of a contaminant. The results of PE sample analysis help evaluate analytical accuracy. PE
samples for water are available through the EPA Quality Assurance Technical Support (QATS)
program. A total of 4 water PE samples containing a range of inorganic and organic analytes
will be submitted to the analytical laboratories for preparation and analysis with the field
samples.
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Equipment Rinsate Blanks

Equipment rinsate blanks determine if decontamination procedures of field equipment are

adequate to prevent cross-contamination of samples during sample collection. An equipment
rinsate blank is prepared by rinsing decontaminated field equipment with analyte-free reagent
water. Equipment rinsate blanks will be collected at a rate of 1 per sampling team per day. If

field equipment is not re-used between sampling locations (i.e., dedicated equipment is used or
equipment is disposable and decontamination is not necessary), equipment rinsate blanks will not

be collected. '

7.2  Laboratory-Based Quality Control Samples

Laboratory-based QC samples are samples and analyses performed in the laboratory to establish

the reliably of the data being generated. Laboratory-based QC samples for LA and other
analytes are presented below.

7.2.1 Laboratory-Based QC for LA

The QC requirements for TEM analyses of air and water samples at the Libby site are patterned

after the requirements set forth by NVLAP. There are three types of laboratory-based QC

analyses that are performed for TEM. Each of these is described in more detail below.

Lab Blank - This is an analysis of a TEM grid that is prepared from a new, unused filter

by the laboratory and is analyzed using the same procedure as used for field samples.

Recounts - A recount is an analysis where TEM grid openings are re-examined after the

initial examination. The type of recount depends upon who is performing the re-

examination. A Recount Same (RS) describes a re-examination by the same microscopist

who performed the initial examination. A Recount Different (RD) describes a re-

examination by a different microscopist within the same laboratory than who performed

the initial examination. An Interlab (IL) describes a re-examination by a different
microscopist from a different laboratory.

Repreparation - A repreparation is an analysis of a TEM grid that is prepared from a new
aliquot of the same field sample as was used to prepare the original grid. Typically, this
is done within the same lab as did the original analysis, but a different lab may also
prepare grids from a new piece of filter.

As described the most recent Libby-specific Laboratory Modification #29 (LB-000029 in
Attachment B), lab blanks will be performed at a frequency of 4%, recounts will be performed at
a frequency of 5%, and repreparations will be performed at a frequency of 1%. LB-000029
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surmarizes the project-specific acceptance criteria for TEM QC analyses for all participating
laboratories.

7.2.2 Laboratory-Based Quality Control Samples for Non-Asbestos Analyses

The following subsections describe laboratory-based quality control measures used to assess and
document the quality of analytical results for non-asbestos parameters. Laboratory QC sample
analysis frequencies and control limits used by contracted laboratories will be in accordance with
referenced analytical method protocols, and the QC analyses and results will be documented and
reported to EPA by the selected laboratory.

Table 7-2 summarizes all laboratory quality control measures, control limits, and corrective
actions for this project, by analysis method. All laboratory QC data will be reported with results
of associated sample analyses to allow for comparison of QC results to the QC criteria specified
for this project.

Method Blank

Method blanks are designed to measure laboratory-introduced contamination of environmental
samples. Method blanks verify that method interferences caused by airborne contaminants,
solvents, reagents, glassware, or other sample processing hardware are known and minimized.
The blank will be ASTM Type II water (or equivalent) for water samples. The method/reagent
blank is processed through all procedures, materials, and lab-ware used for sample preparation
and analysis.

The frequency for method blank preparation and analysis is a minimum of one per twenty field
samples or per analytical batch, whichever is most frequent. An analytical batch is defined as
samples which are analyzed together with the same method sequence and the same lots of
reagents and with the manipulations common to each sample within the same time period or in
continuous sequential time periods. Samples in each batch are to be of similar composition or
matrix.

Acceptance criteria and corrective action for out-of-control method blanks are provided in Table
7-2.

Laboratory Control Samples

Laboratory control samples (L.CSs) are designed to check the accuracy of an analytical procedure
by measuring a known concentration of an analyte of interest. LCS samples are prepared by
spiking clean, laboratory-simulated matrices (reagent-free water or purified solid matrix) with
representative analytes at known concentrations that are approximately 10 times greater than the
method’s quantitation limits. These spiked samples are then subjected to the same preparation
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and analytical procedures as associated environmental samples. A LCS will be analyzed with
every analytical batch, and the measured concentrations will be compared to the known, or
spiked, concentrations of the LCS to compute a percent recovery value.

LCSs will be analyzed at a minimum frequency of one per every 20 samples or one per
analytical batch of no more than 20 samples. Control limits for laboratory control samples are
listed on Table 7-2. Failure of the LCS to meet recovery criteria requires corrective action
before any further analyses can continue.

For some methods, a duplicate of the LCS is also analyzed with each analytical batch and the
difference between the LCS and the LCS Duplicate (LCSD) indicates the precision of laboratory
sample preparation and analysis methods at a known concentration level. Control limits for
precision measured by the RPD of LCS/LCSD results are listed in Table 7-2. When LCSD
samples are analyzed, the minimum frequency of analysis is one per every 20 samples.

Matrix Spikes/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) samples are designed to evaluate the effect of the
sample matrix on analytical data, by rheasuring precision and accuracy from a known
concentration of a target analyte that has been added to a particular sample matrix. MS/MSD
samples are prepared by spiking environmental field samples with a standard solution containing
known concentrations of representative target analytes. The MS/MSD sample pair is prepared
from three volumes of an environmental sample. Two portions of the sample (the MS and the
MSD) are spiked with the standard solution. The remaining volume is not spiked. The spiked
samples are analyzed, and the percent recovery (PR) and relative percent difference (RPD)
between the results of the MS analysis and the MSD analysis are calculated. The unaltered
sample volume is analyzed as an ordinary environmental sample.

Sampling personnel will identify for the laboratory which samples are to be used for MS/MSD
preparation. Field blanks and field duplicates are not used as MS/MSDs. Typically, additional
sample volume will be required to prepare the MS and MSD, especially for analyses of water
samples for organic compounds. MS/MSDs will be analyzed at a minimum frequency of one per
every 20 samples.

Background and interferences that have an effect on the actual sample analyte will have a similar
effect on the spike. The calculated percent recovery of the matrix spike is considered to be a
measure of the relative accuracy of the total analytical method, i.e., sample preparation and
analysis. The matrix spike is also a measure of the effect of the sample matrix on the ability of
the methodology to detect specific analytes. Acceptance criteria and corrective action
procedures for out-of-control matrix spike results are listed in Table 7-2.
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Surrogate Spike Analyses

Surrogate spike analyses are used to determine the efficiency of target analyte recovery during
sample preparation and analysis. A surrogate spike is prepared by adding a known amount of
surrogate compound to an environmental sample before extraction. The surrogate compound is
selected to exhibit an analytical response that is similar to the response displayed by a target
compound during sample analysis. The accuracy of the analytical method is measured using the
calculated percent recovery of the spiking compound. Poor reproducibility and percent recovery
during surrogate spike analyses may indicate sample matrix effects.

Surrogate compounds are not added to inorganic analyses; however, surrogates are required for
most organic analyses. Both environmental and QC samples are spiked with surrogate
compounds. Surrogate spike recoveries are acceptable if the results of a surrogate spike fall
within the control limits established by laboratory QC protocol. Acceptance criteria and
corrective action procedures for out-of-control surrogate spike results are listed in Table 7-2.

Frequencies for surrogate spike analyses will be consistent with the referenced method protocols.
Internal Standards

Internal Standards (ISs) are compounds of known concentrations used to quantitate the
concentrations of target detections in field and QC samples. ISs are added to all samples after
sample extraction or preparation. Because of this, ISs provide for the accurate quantitation of
target detections by allowing for the effects of sample loss through extraction, purging, and/or
matrix effects. ISs are used for any method requiring an IS calibration. Corrective action is
required when ISs are out of control. Acceptance criteria and corrective action procedures for
out-of-control internal standard spike results are listed in Table 7-2.

7.3  Instrument Calibration and Frequency

Analytical instruments will be calibrated in accordance with the referenced analytical methods.
All target analytes that are reported to EPA will be present in the initial and continuing
calibrations, and these calibrations must meet the acceptance criteria specified in referenced
methods. Records of standard preparation and instrument calibration will be maintained by the
contract faboratory. Records will unambiguously trace the preparation of standards and their use
in calibration and quantitation of sample results. Calibration standards will be traceable to
standard materials.

Analyte concentrations are determined with either calibration curves (linear regression) or
response factors (RFs). All correlation coefficients for linear regression calibration curves or
relative standard deviation (RSD) of RFs to determine linearity must meet the acceptability
criteria specified within the method. For GC/MS methods, the average RF from the initial five-
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point calibration will be used to determine analyte concentrations. The continuing calibration
curve will not be used to update the RFs from the initial five-point calibration. GC/MS methods
also will meet all instrument performance and/or tuning criteria as specified by the methods.

Initial Calibration Verification

Initial calibration curves must be verified using a standard made from a source independent of
the one used to make the initial calibration standards. All target compounds must be included
within the initial calibration verification (ICV), typically at a concentration around the midpoint
of the calibration curve. Control limits and corrective action procedures for out-of-control initial
calibration verification results are listed in Table 7-2.

Continuing Calibration and Verification

[nitial calibration curves must be verified daily prior to sample analysis. All target compounds
must be included, typically at a concentration around the midpoint of the calibration curve.
Continuing calibration verifications (CCVs) are check samples required at frequencies specified
in each analytical method, typically at the beginning and end of each analytical sequence and
after every ten samples analyzed (as specified in each analytical method). Control limits and
corrective action procedures for out-of-control CCV results are listed Table 7-2.

Calibration procedures for a specific laboratory instrument will consist of initial calibration (3-
or 5-points), initial calibration verification (ICV) and continuing calibration verification (CCV).
Calibration protocols included in method references, including calibration frequencies,
conditions, and acceptance criteria, will be followed.

7.4  Quality Assurance Objectives For Measurement Data

This section identifies specific objectives for precision, accuracy, representativeness,
completeness, and comparability of measurement data collected to support the Phase Il data
quality objectives.

7.4.1 Precision

Precision is defined as the agreement between a set of replicate measurements without
assumption or knowledge of the true value. Agreement is expressed as either the relative percent
difference (RPD) for duplicate measurements, or the range and standard deviation for larger
numbers of replicates. Precision will be assessed through the calculation of the relative percent
difference (RPD) for two replicate samples. RPD is calculated according to the following
formula:
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(S+D)/2

where: S = Original sample value
D = Duplicate sample value

Field precision is assessed through the collection and measurement of field duplicates. The
variability between field duplicates reflect the combined variation in concentration between
nearby samples and the variation due to measurement error. Because the variability between
field duplicates is random and may be either small or large, no quantitative requirement for the
agreement of field duplicates is established for this project.

Precision in the laboratory is assessed through calculation of RPDs for duplicate analyses or
relative standard deviations (RSDs) for three or more replicate analyses of the same sample.
RPD of 25% for water field duplicates will be used as an advisory limit for analytes detected in
both the original sample and its field duplicate at concentrations greater than 5 times the reported
quantitation limit.

Differences greater than these advisory limits will be noted for data users through the data
validation process.

7.4.2  Accuracy

Accuracy is a measure of the agreement between a measurement and the “true” value. The
accuracy of a measurement may be affected by errors introduced by field contamination, sample
preparation and handling, and sample analysis. The accuracy of an analytical method is
generally assessed by analyses of samples with known concentration levels, including field
calibration standards (for field based measurements), laboratory control samples, MS/MSD
samples, and PE samples.

The accuracy required for data usability depends on a number of factors. In general, good
accuracy is most important for samples whose concentration values are close to the level of
concern, and a somewhat lesser level of accuracy may be acceptable for samples whose
concentrations are either well below or well above a level of concern. Based on this, the goal of
Phase II is to achieve an analytical accuracy of +25% for analytes that are within a factor of 10
of initial estimates of the level of concern, and £50% for samples either 10-fold above or 10-fold
below initial estimates of the level of concern. ‘

7.4.3  Representativeness

Representativeness is the degree to which data accurately and precisely represent characteristics
of a population, parameter variations at a sampling point, or an environmental condition.
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Representativeness of field measurements is dependent upon the proper design of the sampling
program and will be satisfied by ensuring that the SAP and SOPs are followed. The Phase II
sampling activities are designed to provide data that are representative of conditions at specific
locations and times of sample collection.

7.4.4 Completeness

Data are considered complete when a prescribed percentage of the total intended measurements
and samples are obtained. Analytical completeness is defined as the percentage of valid
analytical results requested.

Field completeness is a measure of the amount of valid measurement data collected for the
project. The target completeness objective for field measurements collected for this sampling
program is 95% or more.

Laboratory completeness is a measure of the amount of valid laboratory-measurement data
obtained for the project. For this sampling program, a minimum of 90% of the planned
collection of individual samples for quantification must be obtained to achieve a satisfactory
level of data completeness.

7.4.5 Comparability

Data are comparable if collection techniques, measurement procedures, methods, and reporting
units are equivalent for the samples within a sample set. These criteria allow comparison of data
from different sources. Comparable data will be obtained by specifying standard units for
physical measurements and standard procedures for sample collection, processing, and analysis.

The criteria for field comparability will be to ensure and document that the sampling designs are
properly implemented and the sampling procedures are consistently followed for the duration of
the Phase I data collection program. Each sampling task will utilize standardized procedures for
sample collection and field measurements, as specified in Section 5 of this plan.

The criteria for laboratory data comparability will be to ensure that the laboratory results
generated during Phase II will be comparable to laboratory data collected for future
environmental investigations at OU3 and comparable to the asbestos data already collected by
EPA in the vicinity of OU3. This goal will be achieved through utilization of standard EPA Test
Methods and site-specific asbestos analysis methods for sample analyses and adherence to
quality assurance/quality control and analytical procedures specified for the QU3 RI.
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80 DATA MANAGEMENT
8.1  Data Applications

All data generated as part of the Phase 1I sampling event will be maintained in an OU3-specific
Microsoft® Access database. This will be a relational database with tables designed to store
information on station location, sample collection details, preparation and analysis details, and
analytical results. Results will include asbestos data (including detailed structure attributes for
TEM analyses) and non-asbestos chemical data (e.g., metals).

As needed, EPA staff and designated contractors will develop tabular and graphical data
summaries, perform statistical analyses, and generate maps using commercially-available
applications such as Microsoft® Access and Excel and ArcGIS®.

8.2  Roles and Responsibilities for Data Flow
8.2.1 Field Personnel

W.R. Grace Contractors will perform all Phase II sample collection in accordance with the
project-specific sampling plan and SOPs presented above. In the field, sample details will be
documented on hard copy media-specific FSDS forms and in field log books (see Section 5.3).
chain-of-custody information will be documented on hard copy forms (see Section 5.4). FSDS
and chain-of-custody information will be manually entered into a field-specific’ OU3 database
using electronic data entry forms. Use of electronic data entry forms ensures the accuracy of
data entry and helps maintain data integrity. For example, data entry forms utilize drop-down
menus and check boxes whenever possible. These features allow the data entry personnel to
select from a set of standard inputs, thereby preventing duplication and transcription errors and
limiting the number of available selections (e.g., media types). In addition, entry into a database
allows for the incorporation of data entry checks. For example, the database will allow a unique
sample ID to only be entered once, thus ensuring that duplicate records cannot be created.

Entry of FSDS forms and chain-of-custody information will be completed weekly, or more
frequently as conditions permit. Copies of all FSDS forms, chain-of-custody forms, and field log
books will be scanned and posted in portable document format (PDF) to a project-specific file
transfer protocol (FTP) site weekly. This FTP site will have controlled access (i.e., user name
and password are required) to ensure data access is limited to appropriate project-related
personnel. File names for scanned FSDS forms, chain-of-custody forms, and field log books will
include the sample date in the format YYYYMMDD to facilitate document organization (e.g.,
FSDS 20070831.pdf). Electronic copies of all digital photographs will also be posted weekly to

? The field-specific OU3 database is a simplified version of the master OU3 database. This simplified database
includes only the station and sample recording and tracking tables, as well as the FSDS and chain-of-custody data
entry forms.
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the project-specific FTP site. File names for digital photographs will include the station
identifier, the sample date, and photograph identifier (e.g., ST-1_20070831_12459.tif).

After FSDS data entry is completed, a copy of the field-specific OU3 database will be posted to -
the project-specific FTP weekly, or more frequently as conditions permit. The field-specific
OU3 database posted to the FTP site will include the post date in the file name (e.g.,
FieldOU3DB_20070831.mdb).

8.2.2 Laboratory Personnel

Each of the laboratories performing analyses for the Phase II sampling event are required to
utilize all applicable Libby-specific Microsoft® Excel spreadsheets for data recording and
electronic submittals (see Section 6.8). Upon completion of the appropriate analyses, EDDs will
be transmitted via email to a designated email distribution list within the appropriate turn around
time. Hard copies of all analytical laboratory data packages will be scanned and posted as a PDF
to the project-specific FTP site. File names for scanned analytical laboratory data packages will
include the laboratory name and the job number to facilitate document organization (e.g.,
LabX_12365-A.pdf).

8.2.3 Database Administrators

Day-to-day operations of the master OU3 database will be under the control of EPA contractors.
The primary database administrator will be responsible for sample tracking, uploading new data,
performing error checks, and making any necessary data corrections. New records will be added
to the master OU3 database within an appropriate time period of FSDS and/or EDD receipt.

Incremental backups of the master OU3 database will be performed daily Monday through
Thursday, and a full backup will be performed each Friday. The full backup tapes will be stored
off-site for 30 days. After 30 days, the tape will be placed back into the tape library to be
overwritten by another full backup.

Each Friday, a copy of the master OU3 database will be posted to a project-specific FTP site to
allow timely access to results by data users. The master OU3 database posted to the FTP site
will include the post date in the file name (e.g., MasterOU3DB_20070831.mdb).

8.3  Data Storage
All original data records (both hard copy and electronic) will be cataloged and stored in their
original form until otherwise directed by the EPA Project Manager. At the termination of this

project, all original data records will be provided to the EPA Project Manager in a format
specified by EPA for incorporation into the site project files.
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9.0 ASSESSMENT AND OVERSIGHT

Assessments and oversight reports to management are necessary to ensure that procedures are
followed as required and that deviations from procedures are documented. These reports also
serve to keep management current on field activities. Assessment, oversight reports, and
response actions are discussed below.

9.1 Assessments
9.1.1 Field Oversight

All individuals who collect samples during field activities will be provided a copy of this SAP
and will be required to participate in a pre-sampling readiness review meeting to ensure that
methods and procedures called for in this SAP and associated SOPs are understood and that all
necessary equipment is on hand. EPA may perform random and unannounced field audits of
field sampling collection activities, as may be deemed necessary.

9.1.2 Laboratory Oversight

All laboratories selected for analysis of samples for asbestos will be part of the Libby analytical
team. These laboratories have all demonstrated experience and expertise in analysis of LA in
environmental media, and all are part of an on-going site-specific quality assurance program
designed to ensure accuracy and consistency between laboratories. These laboratories are
audited by EPA and NVLAP on a regular basis. Additional laboratory audits may be conducted
upon request from the EPA, as may be needed.

9.2  Response Actions

If any inconsistencies or errors in field or laboratory methods and procedures are identified,
response actions will be implemented on a case-by-case basis to correct quality problems. All
response actions will be documented in a memo to the EPA RPM for OU3 at the following
address:

Bonita Lavelle

U.S. EPA Region 8

1595 Wynkoop Street

Denver, CO 80202-1129

E-mail:  lavelle.bonita@epa.gov

Any problems that cannot be corrected quickly through routine procedures may require
implementation of a corrective action request (CAR) form.
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9.3  Reports to Management

Field and analytical staff will promptly communicate any difficulties or problems in
implementation of the SAP to EPA, and may recommend changes as needed. If any revisions to
this SAP are needed, the EPA RPM will approve these revisions before implementation by field
or analytical staff.
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10.0 DATA VALIDATION AND USABILITY
10.1 Data Validation and Verification Requifements

Data validation consists of examining the sample data package(s) against pre-determined
standardized requirements. The validator may examine, as appropriate, the reported results, QC
summaries, case narratives, chain-of-custody information, raw data, initial and continuing
instrument calibration, and other reported information to determine the accuracy and
completeness of the data package. During this process, the validator will verify that the
analytical methodologies were followed and QC requirements were met. The validator may
recalculate selected analytical results to verify the accuracy of the reported information.
Analytical results will then be qualified as necessary.

Data verification includes checking that results have been transferred correctly from laboratory
data printouts to the laboratory report and to the EDD. Some of the data verification checks are
performed as a function of built-in quality control checks in the Libby-specific data entry
spreadsheets. Additional verifications of field and analytical results will be performed at a
frequency of 10%. This initial rate may be revised as samples are analyzed and results
evaluated. Data validation, review, and verifications must be performed on sample results before
distribution to the public for review.

10.2 Reconciliation with Data Quality Objectives

Once all samples have been collected and analytical data has been generated, data will be
evaluated to determine if DQOs were achieved. Evaluation of the Phase 11 data will include a
qualitative and quantitative review of all QC samples and all deviations from sampling and
analysis plans described in this report, along with conclusions regarding the reliability of the data
for their intended use. Results of the data quality evaluation will in general be reported in the
Baseline Human Health Risk Assessment, the Baseline Ecological Risk Assessment, and the
final RI Report for OU3.
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a O B am S AN s Oy AR s o Es

Table 3-1. Ambient Air Field Sample Results

LA

Station ID | Round | Index ID |Sensitivity 1/cc Conc s/cc
Count
1 P1-00005 5.6E-04 0 0.0E+00
A 2 P1-00017 5.6E-04 0 0.0E+00
3 P1-00243 4.5E-04 0 0.0E+00
4 P1-00277 5.6E-04 0 0.0E+00
1 P1-00006 5.6E-04 0 0.0E+00
A2 2 P1-00018 5.6E-04 0 0.0E+00
3 P1-00244 4 5E-04 0 0.0E+00
4 P1-00278 5.6E-04 0 0.0E+00
1 P1-00010 5.6E-04 0 0.0E+00
A3 2 P1-00024 5.6E-04 0 0.0E+00
3 P1-00250 4 5E-04 0 0.0E+00
4 P1-00284 5.6E-04 0 0.0E+00
1 P1-00007 6.2E-04 0 0.0E+00
A4 2 P1-00020 5.6E-04 0 0.0E+00
3 P1-00245 4.6E-04 0 0.0E+00
4 P1-00279 5.6E-04 0 0.0E+00
1 P1-00008 6.2E-04 0 0.0E+00
A5 2 P1-00022 5.6E-04 0 0.0E+00
3 P1-00247 4. 5E-04 0 0.0E+00
4 P1-00281 5.6E-04 0 0.0E+00
1 P1-00009 5.6E-04 0 0.0E+00
A6 2 P1-00023 5.6E-04 0 0.0E+00
3 P1-00249 4.5E-04 0 0.0E+00
4 P1-00283 5.6E-04 0 0.0E+00
1 P1-00001 5.6E-04 0 0.0E+00
AT 2 P1-00015 5.6E-04 0 0.0E+00
3 P1-00241 4 5E-04 0 0.0E+00
4 P1-00275 5.6E-04 0 0.0E+00
1 P1-00003 6.2E-04 0 0.0E+00
A8 2 P1-00016 8.0E-04 0 0.0E+00
3 P1-00242 4.5E-04 0 0.0E+00
4 P1-00276 5.6E-04 0 0.0E+00

Round 1: 10/2/2007 - 10/7/2007
Round 2: 10/7/2007 - 10/12/2007

Round 3: 10/12/2007 - 10/17/2007
Round 4: 10/17/2007 - 10/22/2007




Table 5-2. Sample Containers, Preservation and Handling Requirements,
and Holding Times for Groundwater Samples
Extraction/
Preservation and Analysis
Container Description Analyses Method Handling Holding Times
250-mL plastic (pre-preserved TAL Metals+Boron (Total) 60108/6020 and Cool 4°C; HNO3, 180 days
with HNO3) EPA 200 series pH<2
methods (a)
Mercury 7470A/ Cool 4°C 28 days
EPA 245.1
250-mL plastic filtration TAL Metals+Boron 6010B/6020 and Cool 4°C; HNO3 180 days
container (Dissolved), Hardness EPA 200 series {preserve sample in
methods () field after filtering)
3 x 40-mL amber glass vial with | Volatile Petroleum MA-DEP VPH HCl to pH <2 14 days
Teflon-lined screw cap (pre- Hydrocarbons (VPH) modified Cool 4°C
preserved with HCI)
2 x 1-L amber glass bottle with | Extractable Petroleum SWB8015M (e) H2S04 to pH <2, 14 days/40 days
Teflon-lined screw cap (pre- Hydrocarbons (EPH) MA-DEP EPH Cool 4°C
preserved with H,SO4) modified
1-L plastic Fiuoride/Chloride/Sulfate EPA 300.0 Cool 4°C 28 days
Total Suspended Solids Standard Methods Cool 4°C 7 days
(TSS) 2540D
Nitrite EPA 353.2 Cool 4°C 48 hours
Total Dissolved Solids Standard Methods Cool 4°C 7 days
(TDS) 2540C,D
Alkalinity Standard Methods Cool 4°C 14 days
2320B
1-L plastic (pre-preserved with Radiochemistry (gross EPA 900.0 Cool 4°C; HNO3 None
HNO3) alpha and gross beta)
500-mL plastic(pre-preserved Cyanide Kelada mod. Cool 4°C; NaOH, 14 days

with NaOH)

pH>12

1 L HDPE container

Asbestos

ISO 10312 (d)

Cool 4°C

Filtered within
48 hours

(a) 200 series methods: 200.7, 200.8
(b) 2 additional 1-L amber glass containers will be needed for MS/MSD

(c) CLP analyte list

(d) with Libby-specific modifications

(e) SW8015M will be used as a screening method to detemmine if more detailed analysis by MA-DEP EPH is needed




TABLE 5-1. SUMMARY OF WELL INFORMATION PROVIDED BY MWH

MWH
2007 Well
I.D.

Location Description

Well
Diam.

(in.)

Material

TD
(ft. BTOC)

SWL
(ft. BTOC)

"CCC Well" in Carney
Creek drainage,
upstream of pond
below fine tailings

Steel

41.42

5.35

In grassy area
downstream from
Amphitheater, plugged
and abandoned.

Steel

NA

NA

In clearing across
small creek south of
tailings dam, upstream
of watergate

10

Steel

74.27

(pump
top?)

26.07

In pumphouse above
(east of) tailings pond
dam, potable supply
well, installed in
February 1986

10

Steel

341.56

247.54

"MW-1" just off road
on broad top level,
ESE of pumphouse

PVC

255.31

80.28

2-inch PVC well on
edge of slope above
(north of) Carney Cr.

PVvC

216.29

2159

Near the headwaters
of Carney Creek

Unknown

Unknown

Unknown

Unknown

West of mine

2

PVC

Unknown

Unknown

Northeast of mine
within upper Fleetwood
Creek drainage

Unknown

Unknown

Unknown

Unknown

North of mine on
hillside

Unknown

Unknown

Unknown

Unknown

TD = total depth

BTOC = below top of casing
SWL = surface water level




TA

BLE 6-1

Analyses of Groundwater for Non-Asbestos Parameters

Parameter EPA Analytical Method Reference Target MDL (1) | Required PQL (2) | Groundwater Quality|] Human Health
Number {ughL) (uglt) Standard (3) (ug/L) | RBCs {4) (ugll.)
Fleld Measurements
Egpth to Water Water Level Indicator — — — -
emperature — +-1°C — —
H YSi Model 5563 field meter or — +/- 0.1 pH unit 6.510 8.5 —
Specific conductance equivalent — 10 umhos — —
Dissolved oxygen YSI 55 probe or equivalent — 1 mgiL — —
N HF Scientific Model DRT-15C field
Turbidity probe or equivalent - SNTU - -
Target Analyte LIst Metals/Metallolds (6)
JAluminum 6010B8/6020/200.7/200. 0.5 87 - 3650
JAntimony 60108/6020/200.7/200. 0.05 6 6 1.46
6010B/6020/200.7/200. 0.1 0.45 50 0.45(c)
60108/6020/200.7/200. 0.5 730 2000 730
6010B/6020/200.7/200. 0.02 4 4 7.3
3010B/6020/200.7/200. 5 730 — 730
admium 3010B/6020/200.7/200. 0.1 1 5 1.83
Calcium, dissolved 010B/6020/200.7/200. 100 1,000 - =
Chromium 6010B/6020/200.7/200. 1 10 100 10.95
6010B/6020/200.7/200. 0.2 10 — o
60108/6020/200.7/200. 0.6 146 1300 146
60108/6020/200.7/200. 5 300 300 2555
60108/6020/200.7/200. 0.2 15 15 —
agnesium, dissolved 6010B/6020/200.7/200. 100 1,000 - =
langanese 6010B/6020/200.7/200. 0.05 50 50 73
ercury 6010B/6020/200.7/200. 0.03 2 2 —
icke! ©6010B/6020/200.7/200. 1 73 100 73
Potassium, dissolved 6010B/6020/200.7/200. 100 1,000 — —
Selenium 6010B/6020/200.7/200. 0.02 1 50 18.25
ilver 6010B/6020/200.7/200. 0.05 1 100 18.25
Sodium, dissolved 6010B/6020/200.7/200. 100 1,000 — =
hallium 6010B/6020/200.7/200. 0.1 0.255 2 0.255
‘anadium 6010B/6020/200.7/200. 1 3.65 — 3.65
inc 60108/6020/200.7/200.8 1 1,095 5000 1095
Radlochemistry
"gross Alpha | 900.0 1 1 pCill | 15 pCuL 1 15 pCilL T —
ross Beta 1 900.0 1 1 mrem { 4 mrem { 4 mrem | -—
Il Organic Compounds
olatile Petroleum Hydrocarbons } SWB015M (6)MADEP-VPH-04-1.1 (1) | 70 | 300 | — | -
Extractable Petroleum Hydrocarbons | SW8015M (6)MADEP-VPH-04-1.1 (7) | 70 ] 300 1 — | —
Malor lons
300.0 16 219 4000 219
300.0 5 10 —_ =
353.2 9.5 5840 10000 5840
353.2 7.5 365 1000 365
SM 23208 2000 4000 e e
300.0 70 500000 500000 —
QOther
|[Cyanide, Total Kelada mod. 1 200 200 —
otal Dissolved Solids (TDS) SM 2540C/D 1000 500000 500000 —
ofal Suspended Solids SM 2540D 0 500000 500000 =
Notes:

1. MDL = method detection limit.

2. PQL = practical quantitation limit. Required PQLs are maximum quantitation limits based on comparison to groundwater quality standards and human-health risk-
based concentrations for tap water, if available. PQLs given for parameters without regulatory or risk-based criteria are from Energy Labs, Inc., Helena, MT.

3. MCLs from Montana DEQ 1999, Public Water Supply Section, Community Summary: Drinking Water Regulations for Community Public Water Supplies, September,
1999, and current EPA Drinking Water Standards (primary and secondary)

4. EPA Region 3 Tap Water Human Health RBCs at HQ = 0.1 for non-cancer risk and 10-5 risk level for cancer. Cancer RBCs are indicated with (c).

5. Analyze for total metals concentrations, except where noted.
6. SWB015M will be used as a screening method to determine if more detailed analysis by MA-DEP EPH is needed.

7. Massachusetts Department of Environmental Quality Methods (http://www.mass.gov/dep/cleanupflaws/vph_eph htrmitana).

Table 6-1 Non-asbestos GW.xIs




Table 7-1. Summary of Field Quality Control Samples

Medium Field QC Minimum Collection | Analyses to be Acceptance
Sample Type | Frequency Performed Criteria Corrective Action
Ambient air No asbest
' asbestos . .

Lot Blank 2 per cassette lot TEM structures detected Discard entire lot
Assign qualifier to
analyte(s) in field

. 1 per sampling round No LA structures samples associated
Field Blank (1 per 2 weeks) TEM detected with field blank
(same day, same
team)
. . 1 per 10 field
Field Duplicate samples (10%) TEM None None
Groundwater TEM No LA structures Assign qualifier to
detected analyte(s) in field
. 1 per 10 field ) Non-detect (<MDL samples associated
Field Blank samples (10%) Metals, Anions, VPH, for all target( ) with field blank
EPH, DOC (SW only) (same day, same
analytes team)
Assign qualifier to
1 per cooler of SW 8260 or Non-detect (<MDL) analyte(s) in field
Trip Blank samples for VOC and MA-DEP-VPH (a) for all target samples associated
VPH analyses analytes with trip blank
: (same cooler)
TEM No LA structures Assign qualifier to
1 per sampling team detected analyte(s) in field
Equipment per day (if non- ) Non-detect (<MDL) | samples associated
Rinsate Blank | disposable Metals, Anions, VPH, for all target with field blank
equipment is used) EPH, DOC (SW only) (same day, same
analytes team)
5 —
; 10 field TEM ;;fﬁr::]atﬂsma"y Assign qualifier to
i i per 10 fie alyte(s) in parent
Field Spiit samples (10%) Same analyte listas | 20% RPD for target an ﬁyetld( s)amgle
original sample analytes
Assign qualifier to
| les f

Performance Inorganic and organic field samples for

Evaluation 4 PE samples analytes (b) analyte(s) outside

(PE) of acceptance

criteria

(a) depending on analyses requested with associated samples
(b) meet analyte-specific criteria specified by QATS certification program




Table 7-2. Summary of Laboratory Quality Control Measures by Analysis

Analytical Method™ QC Element Frequency Acceptance Criteria Corrective Action
ICP Metals SW-846 6010B (and  |Initial calibration Daily prior to analysis Correlation coefficient (r) >0.995 * Recalibrate
EPA 200.7 for aqueous samples) | point + blank minimum)
Interference check standard (ICS) Beginning and end of each Results +/- 20% of true value + Terminate analysis
analytical run * Recalibrate instrument
' « Reanalyze all samples back to last
acceptable ICS

Initial calibration verification (ICV) }After calibration, prior to sample|Results <10% from calibration standard

Reanalyze ICV

analysis « Recalibrate, if ICV still out
Continuing calibration verification ~ |Every 10 samples and end of  [Results < 10% from calibration *» Reanalyze affected samples back
(CCV) analytical sequence standard to the last acceptable CCV
Calibration blank - After initial calibration <3x the Method detection limit (MDL) | « Reanalyze blank
Initial calibration blank (ICB), verification, each subsequent * Clean system
Continuing calibration blank (CCB) |calibration verification, and at + Reanalyze all samples back to last
the end of the run acceptable blank
Method blank 1 per preparation batch < Reporting limit » Reanalyze method blank.
(<20 samples) « If fails, analyze a calibration blank
» Reprep/reanalyze analytical batch
as appropriate
Matrix spike (MS) 1 per preparation batch % Recovery +/-25% of actual value « Assess data (4 x rule)

If LCS recoveries are within
acceptance criteria, then matrix
interference may be suspected
Reanalyze reprep once if matrix is
not a factor

Narrate all outliers

(<20 samples)

Matrix spike duplicate (MSD) I per preparation batch RPD <20% » Same as MS
(<20 samples)
Laboratory Control Sample (LCS) 1 per preparation batch % Recovery +/- 20% of actual value * Reanalyze LCS
(<20 samples) « Reprep/reanalyze LCS and
affected samples
» Narrate all outliers
ICP-MS Metals SW-846 6020 (and | Mass calibration and resolution check |Daily prior to analysis Mass calibration < 0.1 amu: resolution | + Recalibrate
EPA 200.8 for aqueous samples) |( 4 replicates ) <0.9 amu at 10% peak height; RSD
<5%
[nitial multipoint calibration Daily prior to analysis None « None

(1 point + blank minimum); average
of 3 integrations

Reanalyze ICV
Recalibrate, if ICV still out

[nitial calibration verification (ICV); |Afier calibration, prior to sample{+ 10% from true value
mid-level standard second source analysis

Continuing calibration verification  |Every 10 samples and end of run{+ 10% from true value Reanalyze affected samples back
(CCV) sequence to the last acceptable CCV




Analytical Method™ QC Element Frequency Acceptance Criteria Corrective Action
ICP-MS Metals SW-846 6020 (and |Interference check solution At beginning of analytical - |Recoveries +/- 20% of theoretical value | * Internal QC review only; flag data
EPA 200.8 for aqueous samples) sequence or once every 12 to indicate interference

hours, whichever is more
frequent
Internal Standards Every CCV, ICB/CCB Recoveries +/- 20% of initial « Recalibrate and verify calibration
calibration + Reanalyze affected samples
Every sample Recoveries 30-120% for samples » Dilute sample 5x and reanalyze
» Repeat until within limits
Calibration blank After initial calibration and each |{< 3 x Method detection limit (MDL) + Reanalyze blank
Initial calibration blank (ICB) subsequent calibration + Clean system if still out
Continuing calibration blank (CCB) |verification « Reanalyze affected samples back
to the last acceptable CCB
Method biank 1 per preparation batch < Reporting limit * Reanalyze method blank.
(< 20 samples) « If fails, analyze a calibration blank
« Reprep/reanalyze analytical batch
as appropriate
Matrix spike (MS) 1 per preparation batch % Recovery +/- 25% of true value * Assess data
(< 20 sainples) » Reanalyze MS if matrix is not a
factor
Matrix spike duplicate (MSD) or 1 per preparation batch RPD < 20% (for values > 100 x MDL) | « Same as MS
Matrix duplicate (MD) (< 20 samples)
Post-digestion spike addition As necessary to assess matrix  |% Recovery +/- 25% of actual value + Perform dilution test
interference « Or, perform method of standard
addition
Dilution test 1 per 20 samples % Recovery +/- 10% of true value + Use method of standards addition
Laboratory control sample (LCS) 1 per preparation batch %Recovery within +/- 20% of true * Reanalyze LCS
(< 0 samples) value « Reprep/reanalyze LCS and
affected samples
* Narrate all outliers
Mercury SW-846 7470A/7471A  |Initial multipoint calibration Daily, prior to analysis Correlation coefficient (r) <0.995 * Recalibrate

(3 point + blank minimum)
Initial calibration verification (ICV); [After calibration, prior to sample|+ 20% of true value

Reanalyze ICV

mid-level standard analysis » Rerun initial calibration
Continuing calibration verification  |Every 10 samples and at end of |+ 20% of true value - Reanalyze affected samples back
(CCV); mid-level standard analytical sequence to last acceptable CCV
Calibration blank (1ICB/CCB) After calibration, and after each |< Reporting limit * Reanalyze blank
subsequent calibration « Clean system if still out
verification » Reanalyze affected samples back
to last acceptable CCB
Method blank 1 per preparation batch < Reporting limit « Reanalyze method blank.
(<20 samples) « If fails, analyze a calibration blank

Reprep/reanalyze analytical batch
as appropriate




Analytical Method™

QC Element

Frequency

Acceptance Criteria

Corrective Action

Mercury SW-846 7470A/7471A

Matrix spike (MS)

1 per preparation batch
(<20 samples)

% Recovery +/- 25% of true value

If LCS recoveries are within
acceptance criteria, matrix
interference may be suspected
Reprep/reanalyze once if problem
cannot be attributed to matrix
Narrate all outliers

SW-846, 82608

Volatile Organic Compounds by
Gas Chromatography/Mass
Spectrometry (GC/MS)

Matrix spike duplicate (MSD) 1 per preparation batch RPD < 20% + Same as MS
(<20 samples)
Laboratory control samples (LCS) 1 per preparation batch %Recovery within +/- 20% of true * Reanalyze LCS
(<20 samples) value * Reprep/reanalyze L.CS and
affected samples
+ Narrate all outliers
Tune instrument with a Every 12 hours Must meet key ions and ion abundance

4-bromofluorobenzene standard
(BFB)

criteria established by method.

Initial multi-point calibration;
5 point minimum.

Lowest point at or below PQL.
Includes calibration check
compounds (CCC) and system
performance check compounds
(SPCC), and Internal Standards
Compounds (IS).

Prior to analysts, and as required

RSD< 30 % for CCC; Average RF >
0.1 for SPCC (=0.3 for chlorobenzene,
1,1,2,2-Tetrachloroethane)

If % RSD < 15% average RF may be
used; linear calibration required

Evaluate system
Repeat calibration

Continuing calibration verification
(CCV): CCC, SPCC, and IS

Every 12 hours

Percent difference <20% for CCC; RF
>0.1 for SPCC
(=0.3 for chlorobenzene and 1,1,2,2-

Evaluate system/standard
Reanalyze calibration check
standard

Tetrachloroethane). * Repeat initial calibration
IS Every sample, method blank,  [Retention time for each internal * Evaluate system
LCS, MS/MSD standard must be within 30 seconds of | * Reanalyze sample once
most recent CCV and the EICP area for | * Re-extract/ree.mquze sample once
all internal standards must be within - | * If due to media interference report
50% to +100% of the most recent CCV.| both sets of data
* Narrate all outliers
Method blank 1 per preparation batch < Reporting limit * Reanalyze method blank

(<20 samples)

+ Reanalyze batch

Internal standards

Every sample, method blank,
LCS, and MS/MSD

Retention time for each internal
standard must be within 30 seconds of
most recent CCV and the EICP area for
all internal standards must be within -
50% to +100% of the most recent CCV

Evaluate system/standard
Reanalyze samples

If still out, report both sets of data
Narrate all outliers




Analytical Method™

QC Element

Frequency

Acceptance Criteria

Corrective Action

SW-846, 8260B

Volatile Organic Compounds by
Gas Chromatography/Mass
Spectrometry (GC/MS)

Surrogate spike

Every sample, method blank,
LCS, MS/MSD

No more than one surrogate outside QC
acceptance criteria.
No surrogate below 10% recovery.

Reanalyze sample once
Re-extract and reanalyze

if >I surrogate outside QC
acceptance limits

If still out, report both sets of data
Narrate all outliers

Matrix spike (MS)

1 per preparation batch
(220 samples)

Percent recovery within QC acceptance
criteria (Attachment X)

Assess data (4x rule)

If LCS and surrogate recoveries
are within acceptance criteria
matrix inter{erences may be
suspected

Reprep/reanalyze once if matrix is
not a factor

Narrate all outliers

Matrix spike duplicate (MSD) or I per preparation batch % Recovery and/or RPD within QC + Same as MS
Matrix Duplicate (MD) (£20 samples) acceptance criteria (Attachment X)
Laboratory control sample (LCS) 1 per preparation batch % Recovery within QC acceptance * Reanalyze LCS
(%20 samples) criteria (Attachment X) * Reprep/reanalyze LCS and all

associated samples
Narrate all outliers

SW-846 8270C Semi-Volatiles by
GC/MS

Tune the instrument using a
decafluorotriphenylphosine (DFTPP)
standard

Every 12 hours

Must meet the ion abundance criteria
specified in the

Degradation of DDT

< 20% Benzidine and PCP present at
normal response without excessive
tailing

Retune instrument

Repeat standard analysis
Perform injection port, column
maintenance as necessary

Initial calibration (5 point minimum);
includes Calibration Check ’
Compounds (CCC), System
Performance Calibration Check
(SPCC), and Internal Standard
Compounds (IS)

Prior to analysis and as required

% RSD for CCC <30%; average RF
>0.05 for SPCC

If % RSD <15 % average RF may be
used; linear calibration required

Evaluate the system
Repeat calibration

Continuing calibration verification
(CCV); includes CCC, SPCC, and IS

Every 12 hours

CCV percent difference for CCC <30%;
RF >0.05 for SPCC

EICP area of each internal standard -
50% to +100% of all IS areas in most
recent CCV.

Retention time for each internal
standard must be within 30 seconds of
most recent CCV

Evaluate system/standard
Reanalyze calibration check
standard

Repeat the initial calibration as
necessary

Method blank

| per preparation batch
(<20 samples)

<Reporting limit

Reanalyze blank
Reprep/reanalyze blank and all
associated samples




Analytical Method™ QC Element Frequency Acceptance Criteria Corrective Action
SW-846 8270C Semi-Volatiles by |Internal Standard Every sample, method blank, The EICP area for all internal standards | « Evaluate system/standard
GC/MS LCS and MS/MSD must be within -50% and +100% of * Reanalyze the sample

most recent CCV
Retention time for each internal

standard must be within 30 seconds of

most recent CCV

If still out, report both sets of data

Surrogate spike

Every sample, method blank,
LCS and MS/MSD

No more than one surrogate per fraction
outside of acceptance criteria (Refer to
Table B1-a) No surrogate below 10%

recovery

* Reanalyze sample once

* Re-extract and reanalyze if >1
surrogate per fraction outside
acceptance limits

Narrate all outliers

Matrix spike (MS)

1 per preparation batch (<20
samples)

% Recovery within QC acceptance
criteria (Attachment X)

* Assess data (4x rule)

Reanalyze once; if matrix is not a
factor

If LCS and surrogate recoveries
are within acceptance criteria
matrix interference maybe
suspected

Narrate all outliers

Matrix spike duplicate (MSD) or
Matrix Duplicaie (MD)

1 per preparation batch (<20
samples)

% Recovery and/or
RPD within QC acceptance criteria
(Attachment X)

» Same as MS

Laboratory control sample

1 per preparation batch
(<20 samples)

% Recovery within project QC
acceptance criteria for all spiked
analytes (Attachment X)

* Reanalyze LCS

* Re-prep/reanalyze LCS and all
associated samples

+ Narrate all outliers

SW-846 8082 Polychlorinated
biphenyls (PCBs) by Gas
Chromatography

Initial calibration (5 point minimum)

Lowest standard at or below PQL;
Expected Aroclors or Aroclor

1016/1260 five-point if unknown with

single-point mid-level standards for

other Aroclors for pattern recognition

and retention times, or

Prior to analysis and as required

RSD <20%, average calibration factor

or response factor(a) may be used;
linear calibration required

+ Evaluate the system
Repeat initial calibration

Initial calibration verification (ICV)

Mid level standard Expected Aroclors

or Aroclor 1016/1260 if unknown

Prior to each 12 hour shift

% Difference <15% of expected
concentration compared to response
from ICAL

Evaluate system/standard
* Reanalyze ICV standard
Repeat initial calibration

Continuing calibration verification
(CCV) Mid level standard
Expected Aroclors or Aroclor
1016/1260 if unknown

After every 20 samples and at
the end of the analytical
sequence

% Difference <15% of expected
concentration compared to response

from ICAL for each bracketing standard

Evaluate system/standard
» Reanalyze CCV and samples back
to last acceptable CCV

Retention time windows

Established with each new
column installation

Updated with each daily initial
calibration standard

Retention times must be within

retention time window established by

the daily initial calibration standard

Every CCV and every sample

+ Evaluate system/standard; pattern
recognition may be sufficient
* Reanalyze CCV/affected samples




Analytical Method™

QC Element

Frequency

Acceptance Criteria

Corrective Action

SW-846 8082 Polychlorinated
biphenyls (PCBs) by Gas
Chromatography

Method Blank

1 per preparation batch
(<20 samples)

<Reporting limit

Reanalyze blank
Re-prep/reanalyze blank and
associated samples

Surrogate spike

Every sample, method blank,

% Recovery within QC acceptance

Re-extract/reanalyze once

DCB (for Aroclors) LCS and MS/MSD criteria (Attachment X) » If still out, report both sets of data
TCMX (for PCB congeners) Narrate all outliers
Matrix spike (MS) I per preparation batch % Recovery within QCacceptance + Assess data (4x rule)

(<20 samples)

criteria (Attachment X)

If LCS and surrogate recoveries
are within acceptance criteria
matrix interference maybe
suspected

Re-extract/reanalyze if matrix is
not a factor

Narrate all outliers

Matrix spike duplicate(MSD) or | per preparation batch % Recovery and/or RPD within QC * Same as MS
Matrix duplicate (MD) (<20 samples) acceptance criteria (Attachment X)
Laboratory control sample(L.CS) 1 per preparation batch % Recovery within project QC * Reanalyze LCS
(<20 samples) acceptance criteria (Attachment X) * Re-prep/reanalyze LCS and all

associated samples
Narrate all outliers

SW-846 8081A Organochlorine
Pesticides by Gas
Chromatography

Column Evaluation Mix

Prior to analysis, both initial
and daily

Degradation of DDT and Endrin < 15%

Evaluate the system
Repeat standard

[nitial calibration (5 point minimum)
Lowest at or below PQL

Mid level multi-component standards

for pattern recognition and retention
times

Prior to analysis and as required

RSD <20%, average
CF may be used; linear calibration
required

Average RSD <20% across all
analytes may be used if any
analyte fails

Evaluate the system

Repeat initial calibration

Initial calibration verification (ICV)
Mid level standard

Expected multi-component
compounds

Prior to each 12 hour shift

% Difference <15% of expected
concentration compared to response
from ICAL

Average % difference <15%
across all analytes may be used if
any analyte fails

Evaluate system/standard
Reanalyze ICV standard

Repeat initial calibration

Continuing calibration verification
(CCV)

Mid level standard

Expected multi-component
compounds

After every 20 samples and
at the end of the analytical
sequence

% Difference <15% of expected
concentration compared to response
from ICAL for each bracketing standard

Average % difference <15%
across all analytes may be used if
any analyte fails

Evaluate system/standard
Reanalyze CCV and affected
samples

For CCV with response > initial
calibration response and %
difference >15%, samples need
not be reanalyzed if no target
compounds are detected




Analytical Method™ QC Element Frequency Acceptance Criteria Corrective Action
SW-846 8081 Organochlorine Retention time windows Established with each new Retention times must be within « Evaluate system/standard; pattern
Pesticides by Gas column installation retention time window established by recognition may be sufficient for
Chromatography Updated with each daily initial |the daily initial calibration standard multi-component compounds only

calibration standard Every CCV and every sample * Reanalyze CCV/affected samples

Method Blank 1 per preparation batch <Reporting limit * Reanalyze blank
(< 20 samples) * Re-prep/reanalyze blank and
' associated samples

Surrogate spike Every sample, method blank, % Recovery within QC acceptance * Re-extract/reanalyze once
DCB and TCMX LCS and MS/MSD criteria (Attachment X). One surrogate | * If still out, report both sets of data

must fall within established control * Narrate all outliers

limits
Matrix spike (MS) I per preparation batch % Recovery within QC acceptance * Assess data (4 x rule)

(<20 samples) criteria (Attachment X)  IfLCS and surrogate recoveries
are within acceptance criteria,
matrix interference maybe
suspected

* Re-extract/reanalyze once if
matrix is not a factor
* Narrate all outliers
Matrix spike duplicate(MSD) or 1 per preparation batch % Recovery and/or RPD within QC » Same as MS
Matrix Duplicate (MD) (<20 samples) acceptance criteria (Attachment X)
Laboratory control sample (LCS) | per preparation batch % Recovery within QC acceptance * Reanalyze LCS
(< 20 samples) criteria (Attachment X) * Re-prep/reanalyze LCS and all

associated samples
Narrate all outliers
Average RSD <20% across all

SW-846 8141A Organphosphorus |Initial calibration (5 point minimum) |Prior to analysis and as required |If %RSD < 20% average RF may be

Pesticides by Gas Chromatography |Lowest at or below reporting limit used analytes may be used if any
(RL) If linear regression used r>0.995 or analyte fails
R2 >0.990 ¢ Evaluate the system

Alternate evaluation: Mean % RSD for Repeat initial calibration

all target analytes <20% with no
individual compound >40%

Initial calibration verification (ICV), |Prior to every analytical % Difference <15% of expected * Evaluate system/standard

second source sequence concentration compared to response * Reanalyze ICV standard

Mid level standard from ICAL * Repeat initial calibration

Continuing verification standard After every 10 samples and %D or % Drit >15% ¢ Evaluate system/standard

(CVS) at the end of the analytical * Repeat sample analysis to last

Mid level standard Sequence acceptable CVS

Retention time windows Established with each new Retention times must * Evaluate system/standard; pattern
column installation be within retention recognition may be sufficient for
Updated with each daily initial |time window established by the daily multi-component compounds only
calibration standard initial calibration standard * Reanalyze CVS/affected samples

Every CVS and every sample
Target analyte confirmation All detected analytes RPD < 40% * If greater than 40% qualify data as

estimated




Analytical Method®

QC Element

Frequency

Acceptance Criteria

Corrective Action

SW-846 8141A Organphosphorus
Pesticides by Gas

Method Blank

1 per preparation batch
(< 20 samples)

<% RL

* Reanalyze biank
« Reprep/reanalyze blank and
associated samples

Surrogate spike

Every sample, method blank,
LCS and MS/MSD

% Recovery within QC acceptance
criteria
(Attachinent X)

Reanalyze

Reprep/reanalyze once

If still out, report both sets of data
Narrate all outliers

Matrix spike (MS)

1 per preparation batch
(<20 samples)

% Recovery within QC acceptance
criteria
(Attachment X)

Reanalyze

Reprep/reanalyze once

If still out, report both sets of data
Narrate all outliers

Matrix spike duplicate(MSD)

1 per preparation batch
(<20 samples)

% Recovery and/or
RPD within QC acceptance criteria
(Attachment X)

Same as MS

Laboratory control sample (LCS)

| per preparation batch

% Recovery within QC acceptance

» Reanalyze L.CS

(< 20 samples) criteria * Reprep/reanalyze LCS and all
(Attachment X) associated samples
= Narrate all outliers
SW-846 8151A Organochlorine  |Initial calibration Prior to analysis and as required |%RSD <20%, average « Average RSD <20% across all

Herbicides and Pentachlorophenol
by Gas Chromatography

(5 point minimum)
Lowest point at or below PQL

CF may be used; linear calibration
required

analytes may be used if any
analytes fail

Evaluate the system

Repeat initial calibration

Initial calibration verification (ICV)
second source
Mid level standard

Prior to each daily
analytical sequence

% Difference <15% of expected
concentration compared 10 response
from ICAL

Average %D <15% across all
analytes may be used if any
analytes fail

Evaluate system/standard
Reanalyze ICV standard
Repeat initial calibration

Continuing calibration verification
(CCV)
Mid level standard

After every 20 samples and at
the end of the analytical
sequence

% Difference <15% of expected
concentration compared to response
from ICAL for each bracketing standard

Evaluate system/standard
Reanalyze CCV and all samples
back to last acceptable CCV

Retention time windows

Established with each new
column installation

Updated with each daily initial
calibration standard

Retention times must be within
retention time window established by
the daily initial calibration standard
Every CCV and every sample

Evaluate system/standard;
* Reanalyze CCV and affected
samples

Method blank

1 per preparation batch
(<20 samples)

<Reporting limit

Reanalyze blank
Re-prep/reanalyze blank and all
associated samples

Surrogate spike
DCAA

Every sample, method blank,
LCS and MS/MSD

% Recovery within project QC
acceptance criteria (Attachment X)

Re-extract/reanalyze once
If still out, report both sets of data
Narrate all outliers




Analytical Method™® QC Element Frequency Acceptance Criteria Corrective Action
SW-§4§ 8151A Organochlorine  [Matrix spike (MS) 1 per preparation batch % Recovery within QC acceptance * Assess data (4x rule)
Herbicides and Pentachlorophenol (<20 samples) criteria (Attachment X) « If LCS and surrogate recoveries

by Gas Chromatography are within acceptance criteria,

matrix interference maybe
suspected-

Re-exact/reanalyze once if matrix
is not a factor

Narrate all outliers

Matrix spike duplicate (MSD) or 1 per preparation batch % Recovery and/or RPD within QC + Same as MS
Matrix duplicate (MD) (220 samples) acceptance criteria (Attachment X)
Laboratory control sample (LCS) 1 per preparation batch % Recovery within QC acceptance * Reanalyze LCS
(220 samples) criteria (Attachment X) « Re-prep/reanalyze LCS and all
associated samples
+ Narrate all outliers
Total Cyanide SW-846 9012B Initial calibration curve (six standards (Initial daily calibration prior to |Correlation coefficient 20.995 for linear| * Correct problem then repeat initial
and a calibration blank) sample analysis regression calibration
Distilled standards (one high and one |Once per initial calibration Cyanide within £10% of true value » Correct problem then repeat
low) distilled standards
Second-source calibration verification|{One per preparation batch Cyanide within £15% of expected value| * Correct problem then repeat initial
(<20 samples) calibration
Method blank One per analytical batch No analytes detected > Reporting Limit | * Correct problem then reprep and
analyze method blank and all
samples processed with the
contaminated blank
LCS for all analytes One per preparation batch QC acceptance criteria (Attachement X)| + Correct problem then reanalyze

(<20 samples) [f still out, reprep and reanalyze

the LCS and all samples in the

affected AFCEE batch
MS/MSD One per preparation batch QC acceptance criteria (Attachement X)| * None
(<20 samples)
Gross Alpha and Gross Beta SW-  [Initial calibration with standard Daily before sample analysis Analytical method control limits « Correct problem and repeat
846-9310 reference materials calibration
Method Blank One per analytical batch No analytes detected > Reporting Limit | ¢ Identify and reduce contamination
then reanalyze
Analytical Duplicate One per analytical batch RPD <20 « Evaluated problem and correct the
reanalyze
Spiked Sample or standard reference |One per analytical batch 80-120% recovery « Evaluated problem and correct the
material reanalyze

EICP Extracted ion current profile
QC  Quality control

RF Response factor

RSD Relative standard deviation
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ATTACHMENT A

STANDARD OPERATING PROCEDURES

SOP Description SOP ID

Groundwater Sampling for Chemical Analysis No. 6 (Rev. 0)
Equipment Decontamination No. 7 (Rev. 0)
Sample Handling and Shipping No. 8 (Rev. 0)
Field Documentation No. 9 (Rev. 4)

Field Equipment Calibration

No. 10 (Rev. 1)

GPS Data Collection

No. 11 (Rev. 1)

Investigation Derived Waste (IDW) Management

No. 12 (Rev. 0)

Groundwater Elevation Measurements

No. 13 (Rev. 0)

Collection of Outdoor Ambient Air Samples

AMB-LIBBY-OU3 (Rev. 1)

Well Redevelopment

Libby Well Redevelop (Rev. 0)
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This’ standard - operating procedure (SOP) is intended to serve as a reference for the proper
equipment and techniques for collecting groundwater samples for chemical analysis. The SOP is

based on MWH SOP-11, Groundwater Sampling, Revision 1.0, March 2004, modified for use at

the Libby Asbestos Superfund Site OU3. The purpose of this SOP is to enable the user to collect

representative and defensible groundwater samples, and to plan the field sampling effort. These

procedures are applicable when referenced by a monitoring or field sampling plan (FSP).

To be valid, a groundwater sample must represent the water-bearing unit being sampled. The
physical, chemical, and bacteriological integrity of the sample must be maintained from
collection to analysis in order to minimize changes in water quality. Acceptable equipment for
sample collection from completed wells includes bailers, electrical submersible pumps and
peristaltic pumps. In order to obtain a representative sample of the gfoundwater, the sampler

must accomplish the following:

« avoid collecting stagnant (standing) water in the well;
« avoid physically or chemically altering the water due to improper sampling techniques,
sample handling, or transport; and,

« document that proper sampling procedﬁres have been followed.

This SOP describes groundwater sample Eollection methods only. Sample héndling and shipping

procedures are described in SOP-8. Field documentation prqcedures are presented in SOP-9.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in groundwater sampling must follow health and safety protocols
described in the health and safety plan. Asbestos fibers are thin and long fibers so small that they

cannot be seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when

émbedded in the lung tissue can cause health problems. Significant exposure to asbestos

Oou3 soP 6
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L Libby Superfund Site Operable Unit 3 Standard Operating Procedure

increases the risk of lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and

other respiratory diseases (ATSDR 2006).
3.0 DEFINITIONS

Annular Space: The space between the casing or well screen and the wall of the drilled hole, or
between the drill pipe and casing, or between two separate strings of casing. The annular space

may also be referred to as the annulus.

Aquifer: A geologic formation, group of formations, or part of a formation that is capable of

yielding economic quantities of water to a well or spring.

Check Valve: Ball and spring valves on bailers and pumps that are used to allow water to flow

in one direction only.

Conductivity: A measure of how well water can conduct an electrical current. It is the

reciprocal of resistivity.

Datum: An arbitrary surface (or plane) used in the measurement of heads (i.., National
Geodetic Vertical Datum [NGVD], commonly referred to as mean sea level [msl]).

Dissolved Oxygen (DO): A measure of the quantity of . oxygén dissolved in groundwater. DO
data is collected in the field using direct measure probes. DO is used to assess the balance

between oxygen-consuming and oxygen-producing processes.

Drawdown: The lowering of the potentiometric or piezometric surface in a well and aquifer due

to the discharge of water from the well.

Filter-Pack: Sand or gravel that is generally uniform_,' clean, and well rounded that is placed in
the annulus of the well between the borehole wall and the well screen to prevent formation

material from entering the well screen, and to stabilize the adjacent formation.

OU3 SOP 6
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Groundwater Sample: A sample collected from an aquifer for chemical analysis to support
remedial investigation, feasibility studies, treatability studies, remediation design and

performance assessment, waste characterization, etc.
Head-Space: The empty volume in a sample container between the water level and the cap.

Monitoﬁng Well: A well that is constructed by one of a variety of techniques for the purpose of
extracting groundwater for physical, chemical, or biological testing, or for measuring water

levels.

Oxidation-Reduction Potential (ORP): A measurement of the feducing or oxidation potential
of a given system or medium. ORP data are collected in the field using direct measure probes.
Positive potentials indicate the system is oxidizing, while negative potentials indicate the system

is reducing.

Packer: A transient or dedicated device placed in a ‘well or borehole that isolates or seals a

portion of the well, well annulus, or borehole at a specific level.
Peristaltic Pump: A low-volume pump that operates by suction lift.

Piezometer: A small-diameter well used to measure groundwater elevation and/or to collect

periodic groundwater samples.

Static Water Level: The elevation of the top of a column of water in a monitoring well or
piezometer that is not influenced by pumping or conditions related to well installation,

hydrologic testing, or nearby groundwater extraction.

Turbidity: Cloudiness in water due to suspended and colloidal organic and inorganic material.

Units are commonly in Nephelometric Turbidity Units (NTUs).

QU3 SOP 6
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information will be included in project-specific plans (e.g., work
plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine project;speciﬁc roles and responsibilities. In additioﬁ,

one person may serve in more than one role on any given project.

Project Manager: Selects site-specific groundwater sampling program with input from key

project staff and applicable oversight agencies.

Quality Control Manger: Overall mandgemept and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or Engineer: Implements the
sampling program, supervises other sampling personnel, and ensures compliance with SOPs and

QA/QC requirements. Prepates daily logs of field activities.

Field Sampling Technician (or other designated personnel): Assists the FTL and/or
geologist, hydrogeologist, or engineer in the implementation of tasks and is responsible for the

proper use, and maintenance of groundwater sampling equipment.
5.0 MONITORING WELL SAMPLE COLLECTION PROCEDURES

5.1 Background

The methods and procedures described in this SOP were developed from these sources:

. U.S. Environmental Protection Agency, Region 9. Standard Operating
Procedure for the Standard/Well-Volume Method for Collecting a Ground-
Water Sample from Monitoring Wells for Site Characterization.

' OU3 SOP 6
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

. U.S. Environmental Protection Agency, Region 1, 1996. Low Stress (low
flow) Purging and Sampling Procedure for the Collection of Ground Water
Samples from Monitoring Wells.

. U.S. Environmental Protection Agency, May 2002. Ground-Water
Sampling Guidelineés for Superfund and RCRA Project Managers.

. U.S. Geological Survey, variously dated, National field manual for the
collection of water-quality data: U.S. Geological Survey Techniques of
Water-Resources Investigations, Book 9, Chapters A1-A9. Available online
at http://pubs.water.usgs.gov/twri9A. :

5.2 Sampling Equipment

There are several types of equipment available for well purging and sampling. Table 1 provides

a summary of the groundwater sampling equipment and their appropriateness for specific

parameters or group of parameters. Refer to the field sampling plan (FSP) for the Sampling
equipment specified. If there are no specifications in the FSP, consult Table 1 based on factors
such as depth and diameter of the well, the recharge capacity of the well, and the analytical

parameters of interest.
In addition, the following equipment is needed to collect groundwater samples:

e Field notebook and forms, indelible marker
o Global Positioning System (GPS) unit

e Digital Camera

e Water level measuring probes

¢ Detergent solution (0.1-0.3 % Alconox)

e Distilled water

e Latex gloves

¢ Ziploc bags

e Paper Towel

¢ Chain of custody and sample labels
| OU3 SOP 6
" Rev.No. 0
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_Libby Superfund Site Operable Unit 3 Standard Operating Procedure

¢ Coolers

e Sample bottles

o Plastic sheeting -
o Filters

e Photo ionization detector

5.3 Sampling Procedures

Wells and piezometers located upgradient of the site will be sampled first and areas
downgradient of site thought to contain contamination will be sampled last. Upon arrival at the
well or piezometer, prior to groundwater purging or sampling, sampling personnel will perform

and document the following procedures.

1. Don appropriate health and safety equipment

2. Setup clean plastic sheeting in area for processing samples
3. Inspect the well or piezometer

4. Measure for organic vapors

5. Measure depth to groundwater (to nearest hundredth of a foot) from marker denoting

measuring point (generally a notch cut into the casing on the north side)
6. Measure total depth of well (to nearest hundredth of a fo-ot) from same marker
7. Calculate required purge volume as described below in section 5.3.2

8. Calibrate the water quality measuring instrument according to the manufacture’s

specifications

9. Measure initial water quality for pH, specific conductivity, temperature, turbidity,
ORP, and DO

OU3 SOP 6

Rev. No. 0

Date: September 26, 2007

Page 7 of 14




SOOI LR . . —

r Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Document all organic vapor measurement, depth to water, total well depth, and initial water
quality information on the monitoring form. Refer to the FSP do determine whether low-flow -
purging and sampling or volume based purging and sampling is specified. Perform the well

purging and sampling according to the procedures specified in the following subsections.

5.3.1 General Criteria for LOW-FLOW Sample Collection

For wells that are sampled for regulatory compliance, a low flow sample collection technique
shall be employed to ensure that representative groundwater samples are collected from each
well. Additionally, low flow sampling is to be the preferred method for groundwater sampling
unless site specific conditions warrant a volume based approach (as discussed in Section 5.3.2).
A variable rate submersible centrifugal or positive displacement type pump will be used for
purging and sampling; however, if the water table is less than 20 ﬁ a peristaltic pump may be

employed as long as the constituents measured are not influenced by negative pressures.

To limit the disturbance to the groundwater and to reduce the large volumes of purged water,
monitoring wells can be sampled using low-flow pumping rates. Studies have shown that
groundwater in the screened interval of a standard monitoring well can be representaﬁve of
groundwater in the formation, even though stagnant water lies above in the casiﬁg. This occurs
when flow is generally horizontal .and naturally purges the screened interval. However, the
insertion of a sampling device, such as a bailer, can disrupt this equilibrium and cause mixing of
the screened and cased interval waters. The mixture of stagnant and screened interval water can
even be forced into the aquifer, resulting in chemical effects that may affect data quality. Purging
with a bailer increases the turbidity, which can cause adverse impacts on the sample quality.

Low-flow sampling technique is an accurate and less invasive method for groundwater sampling.

The objective of low-flow sampling is a more passive approach to sample extraction with the
ideal condition being an equilibrium in the intake velocity with the natural groundWater flow
velocity. Flow rates from 0.2 to 0.5 liter/minute (}/min) are t}?pical for low-flow sampling.
When performed correctly, water sampled using the low-flow technique is produced from the

screened interval without disturbing stagnant water in the well casing. By using low flow rates to

QU3 SOP 6
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stabilize drawdown at less than the goal of 0.30 feet, only screened interval water will be

sampled. Drawdown in low yielding formations may be greater than the 0.30 feet.
The following procedures will be used while performing 1ow-ﬂow'puxging-and sampling:

1. Slowly lower pump, or tubing inlet for a peristaltic pump into the well until the intake is at .
the midpoint of the screened interval.

2. Secure the pump and tubing to avoid shifting during purgmg

3. Place water level indicator down to the top of the static water table and record the depth to
groundwater. '

4. Begin purging groundwater at its lowest speed and adjust to a rate between 0.2 to 0.5
liter/minute, making sure to minimize drawdown to less than 0.3 feet as a goal. (Rates up to
approximately 0.9 /min may be feasible ohly if the drawdown continues to be less than 0.3
feet) '

5. Measure and record the discharge rate, drawdown, and water quality parameters at intervals
of 30 seconds to five minutes during purging. :

6. Purge until three consecutive water quality'readings, collected at intervals of at least five

minutes, are within:

pH - 0.1 units

Conductivity +3%
Temperature +] degree Celsius

Dissolved Oxygen  +10% difference

Eh-ORP +10 millivolts
Turbidity +10 % NTU (whe_nl turbidity is greater then

10 NTUs).

It may be difficult to meet all of aforementioned criteria due to the characteristics of the water
and the fact these criteria are near the accuracy of the meters themselves. If a minimum of

one tubing volume (including the volume of the water in the pump and the flow through cell)

OU3 SOP 6
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. Libby Superfund Site Operable Unit 3 Standard Operating Procedure

has been met and the parameters have generally stabilized, groundwater samples will be

collected.

7. Collect and preserve samples for Volatile Organic Compounds (VOC) first. Unpreserved
sample containers should be rinsed- with the sample water prior sample collection

8. Label sample containers with the sample location and sample analysis information

9. Pack samples containers to avoid leakage or breakage during shipment

10. Store and ship samples on ice at 4 degrees Celsius. For further details on shipping and _
handling refer to SOP-12

If the well produces water at an extremely slow rate and excessive drawddwn is occurring (> 0.30
feet.) reduce the flow rate or turn the pump off for 15 minutes and allow for recovery. If after
pumping is resumed at a slower flow rate (e.g., 0.2 I/min), excessive drawdown continues to
occur continue purging until the water-level in the well nearly reaches the intake level of the
pump. Once the water level reaches this depth, stop pumping and allow the water. level to
recover to 90 percent of the original static level. Continue purging and monitoring until three -

consecutive readings meet the stabilization criteria.

If under special circumstances the well does not recover to 90 percent within a normal workday,

the well may be allowed to recover overnight and be sampled the following morning.
5.3.2 VOLUME BASED Sample Collection

In instances where low-flow sampling is not possible or necessary based on site-specific

conditions samples from wells will be collected using a volume based approach as follows:

7. Calculate the volume of water within the well bore using the following fonﬁula (or
equivalent): 7.4805 ((D*r)/4) dH = volume (in gallons), where D = casing diameter in
feet. (NOTE: This equation is used for grouted wells with short screens. For wells with
long screens and/or ungrouted wells, the D = borehole diameter in feet). dH = the distance

from well bottom to static water level in feet; and t=3.1416

OU3 SOP 6
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8. Lower pump or bailer intake to a depth just above the screened interval in a manner
.consistent with that specified for the low-flow sampling above. This is to avoid exposing -
the screened interval to atmospheric conditions at drawdown and obtain the most
representative sample. . |

9. Measure and record the initial depth to water and water quality

10. Bail or pump the well until at least three casing volumes has been removed AND the
water quality parameters have stabilized as described in section (5.3.1). The purge rate
must not reach a point where the recharge water is entering the well in an agitated manner
and the water level in the well during purging should not be allowed to drop below the
pump intake. _ ,

11. No more than six well volumes should be refnoved to prevent the effects of over
pumping. If the indicator parameters have not stabilized following six well volumes the
field instruments will be recalibrated and checked for possible malfunction. If no
problems are found, sampling can be conducted; however, the'project manager will be

notified and all information will be recorded in the field notebook and/or field purge

groundwater in the well will be considered representative regardless of the number of
casing volumes of groundwater removed, since all standing water in the well has been
replaced by recharge from the water-yielding zone. If a well is purged dry, the well can

be sampled upon 90% recovery or after two hours, whichever occurs first.

5.4 Sample Filtration

Refer to the FSP. When required, a field-filtered water sample will be collected using a
disposable, in-line 0.45 pum filter. The water sample will be pumped tﬁrough the filter attached
directly to the discharge tubing. " A peristaltic pump and a section of Tygon (polyvinylchloride)
tubing or other appropriate method may be used if the sample is collected via bailer. The filter
cartridge will be rinsed with an aliquot of 500 ml of sample prior to collection of sample m to the
containers or as per the filter manufacturer’s recommendations. Both the filter and tubing will be

disposed of between samples..
QU3 SOP 6
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5.4 Sample Preservation and Storage

Refer to the FSP. If required by the project or analytical méthod, water samples submitted for
chemical analysis will be stored at 4 °C in ice-cooled, insulated containers. immediately after
collection. Preservation and storage methods depend on the chemical constituents to be analyzed:

and should be performed according to requirethents stated in the FSP.

6.0 PURGE WATER HANDLING AND DISPOSAL

Because of the potential for spreading environmental contamination, proper purge water disposal
is a necessary part of well monitoring. All purge water will be contained in 55-gallon drums or
fixed above-ground storage tank (e.g., Baker Tank) pending analytical results. The collected
purge water will be properly disposed of according to the analytical results and any local, state, or

federal guidelines.

7.0 QUALITY ASSURANCE AND QUALITY CONTROL

Duplicate, equipment rinsate, and matrix spike samples will be collected at the frequencies
documented in the FSP. All sampling data must be documented in the field logbooks and/or
field forms, including rationales deviations from this SOP. The Field Team Leader or designated
QA reviewer will check and verify that field documentation has been completed per this
procedure and other procedures referenced herein. All equipment must be operated according to

the manufacturer’s specifications, including calibration and maintenance.
8.0 DECONTAMINATION

All equipment used in the groundwater sampling process shall be decontaminated prior to field
use and between sample locations. Decontamination procedures are presented in SOP-7.
Personnel shall don appropriate personal protective equipment as specified in the health and
safety plan. Any investigation-derived waste generated in the sampling ﬁrocess shall be managed
in accordance with the procedures outlined in SOP-12. '
OU3 S0P 6
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e s s
1
1

1.0 INTRODUCTION

This Standard Opefating Procedure (SOP) is based on MWH SOP-02, Equipment
Decontamination, Revision 1.0, March 2004, modified for use at the Libby Asbestos Superfund
Site QU3. Decontamination of drilling, sampling, and mdnitoﬁng équipmcnt is a necessary and
critical aspect of environmental field investigations. Proper decontamination is a key element in
reducing the potential for cross-contamination between samplgs from different locations, as well
as ensuring that samples are representative of the sampled materials. Improper decontamination
may result in costly re-collection and re-analysis of samples. All equipment used in the sampling
process- will be properly decontaminated prior to the collection of each sample and after

completion of sampling activities.

" The procedures outlined in this SOP will be followed during decontamination of field equipment

used in the sampling process, including dﬁlling, soil/water sample collection, and monitori.ng'
activities. "Any deviations from these procedures will be noted in the field notebooks and
approved by the appropriate oversight agency, if significant. Three major categories of field

equipment, along with applicable decontamination methods for each, are discussed below.
2.0 HEALTH AND SAFETY WARNING

All personnel engaged in equipment decontamination must follow health and safety protocols
described in the heaiﬂi and safety plan. Asbestos fibers are thin and long fibers so small that they
cannot be seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when
embedded in the lung tissue can cause health problems. Significant exposure to asbestos
increases the risk of lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and

other respiratory diseases (ATSDR 2006).

3.0 DEFINITIONS

Bailer: A cylindrical tool designed to remove material from a well. A valve at the bottom of the

bailer retains the contents in the bailer.
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|

Bladder Pump: Groundwater sampling equipment consiéting of a flexible bladder, usually
made of Teflon®, contained within a rigid cylindrical body (commonly made of stainless steel).
The lower end of the bladder is connected to the intake port through a check valve; while the
upper end is connected through a second check valve fo a sampling line that leads to the ground

surface,

Brass Sleeve: Hollow, cylindrical sleeves made of brass and used as liners in split-spoon

samplers for collection of undisturbed sampies.
Auger Flight: An individual auger section, usually 5 feet in length.

Continuous Core Barrel: 3-5 foot long steel barrels that can be joined together to allow

continuous cores to be collected during a single run.

Drill Pipe: Hollow metal pipe used for drilling, through which soil and groundwater sampling

devices can be advanced for sample collection.

Peristaltic Pump: A low-volume suction pump. The compression of a flexible tube by a rotor

results in the development of suction.

Source Water: A drilling quality water source identified to be used for steam cleaning. This

source should be sampled at the beginning of each field program to set baseline concentrations.

Distilled Water: Commercially available water that has been distilled. Each batch of distilled

water should be analyzed to set baseline concentrations.

Hand Auger: A sampling tool consisting of a metal tube with two sharpened spiral wings at the

tip.

OU3 SOP 7
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Split-Spoon Sampler: A sampling tool consisting of a thick-walled steel tube with a removable
head and drive shoe. The steel tube splits open lengthwise when the head and drive shoe are

removed.
Scoop: A sampling hand tool consisting of a small shovel- or trowel-shaped blade.

Submersible Pamp: Groundwater sampling pump that consists of a rotor contained within a

chamber and driven by an electric motor.
4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often, additional personnel may be

involved. Project team member information will be included in project-specific plans (e.g., work

plah field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine prmect—specnﬁc roles and respons1b1ht1es In addition,

one person may serve in more than one role on any given project.

Project Manager: Responsible for project implementation and coordination, selects prbject-
specific drilling and sampling methods, and associated decontamination procedures with. input

from other key project staff, and appropriate oversight agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or Engineer: Implements the
field program and supervises other sampling personnel, and ensures that SOPs are properly

followed. Prepares daily logs of field activities.

OU3SOP7
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Field Sampling Technician (or other designated persommel): Assists the FTL, geologist,
hydrogeologist, or engineer in the implementation of tasks and is responsible for the

decontamination of sampling equipment.

5.0 DECONTAMINATION PROCEDURES

Drilling and sampling procedures require that decontaminated tools be émployed in order to
prevent cross-contamination. The decontamination procedures described below will be followed
to ensure that only uncontaminated materials will be introduced to the subsurface during drilling
and sampling. The equipment decontamination process will be undertaken before and after each
use of the equipment and include either steam cleaning or washing. Steam cleaning of
“equipment, if used, will be performed at a temporary decontamination site. The flooring of the
temporary decontamination site will be impermeable to water and large enough to contain the

equipment and the rinsate produced.

If the quantity of water in the pad area exceeds its holding capacity, the water will be drﬁmmed
temporarily until analytical results are obtained and the water can be properly disposed of. Steam
cleaning will not be performed over bare ground, but will always be conducted so that rinsate can
be collected and disposed of prdperly. Wherever applicable, equipment will be disassembled to

permit adequate cleaning of the internal portions.
5.1 Drilling and Large Equipment

The following procedure will be used for decontamination of large pieces of equipment. These
include well casings, auger flights, drill pipes and rods, and those portions of the drill rig that
may stand directly over a boring or well location, or that may come into contact with casing,

éuger flights, pipes, or rods.

« Establish a decontamination area large enough to contain the equipment and any

decontamination waste

QU3 SOP7
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o Place equipment on sawhorse or equivalent, if possible.

+ Steam clean the external surfaces and in;cer'nal surfaces, as applicable, on equipment
using high-pressure steam cleaner from an approved water source. If necessary, scrub
using brushes and a phosphate-free detergent (e.g., Alconox™), or equivalent
laboratory-grade detergent until all visible dirt, grime, grease, oil, loose paint, rust,

etc., haye been removed.
« Rinse with potable water
« Remove equipment from decontamination pad aqd allow to air dry
» Record date and time of eqﬁipment decontamination

5.2 Soil and Groundwater Sampling Equipment

The following procedure will be used to decontaminate sampling- equipment such as
split-spoon  samplers; brass sleeves; continuous core banéls; scoops; hand augers;
non-dedicated bailers; submersible pumps, bladder pumps; and other sampling equipment that
may come into contact with samples. | To minimize decontamination procedures in the field,

dedicated equipment will be used wherever feasible:

o Wash and scrub equipment with phosphate-free, labor_atory-gradé detergent (e.g.,

Alconox™ or equivalent) and off-site distilled water
o Triple-rinse with distilled water
s Air dry

« Wrap in aluminum foil, or store in clean plastic bag or designated casing.
' 0ou3 Sor 7
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« Record date and time of equipment decontamination

Personnel involved in decontamination activities will wear appropriate protective clothing as

defined in the project-specific health and safety plan.

5.3 Monitoring Equipment

The following procedure will be used to decontéminate monitoring devices such as slug-test
equipment, groundwater elévation and free product thickness measuring devices, and water
quality checking instruments. Note that organic solvents can not be used to decontaminate free
product measuring devices because they will cause damage to the probes. Spray bottles may be

used to store and dispense distilled water.

» Wash equipment with laboratpry-grade, phosphate-free detergent (e.g., Alconox™ or
equivalent) and distilled water

Triple-rinse with distilled water

Store in clean plastic bag or storage case.

Record date and time of equipment decontamination

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

All equipment decontamination must be documented in the field logbooks and/or field forms,
including rationales deviations from this SOP. The Field Team Leader or designated QA
reviewer will check and verify that field documentation has been completed per this procedure

and other procedures referenced herein.

To assess the adequacy of decontamination procedures, field rinsate blanks may be collected.

The specific number of rinsate blanks will be defined in a FSP or work plan or by the Project
OU3 SOP 7
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Manager. In general, at least one field rinsate blank should collected per sampling event or per

day.

Rinsate blanks with elevated or detected contaminates will be evaluated by the Project Manager,
who will relay the results to the site workers. Such results may be indicative of inadequate

decontamination procedures that require corrective actions (e.g., retaining).

7.0 PROCEDURE FOR WASTE DISPOSAL

All decontamination water that has come into contact with contaminated equipment will be
handled, labeled, stored and disposed according to SOP 12. Unless otherwise specified in the
FSP, waste generated from other sources and classified as non-hazardous waste (e.g., PPE, pastic
sheeting, rope and misc. debris) will be disposed into trash receptacles. "

8.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health. -

U.S. Environmental Protection Agency, RCRA Ground-Water Monitoring: Draft Technical
Guidance, November 1992. Page 7-17.
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1.0 INTRODUCTION

This standard operating procedure (SOP) is based on MWH SOP-09, Sample Handling and
Shipping, Revision 1.0, March 2004, modified for use at the Libby Asbestos Superfund Site
OU3. This SOP describes the requirementé for sample handling, storage and shipping. The
purpose of this SOP is to define sample management activities as berformed from the time of

sample collection to the time they are received by the laboratory.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in soil sampling must follow health and safety protocols described in the
health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen
by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the
lung tissue can cause health problems. Significant exposure to asbestés increases the risk of lung
cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).
3.0 DEFINITIONS

Chain-of-Custody: An accurate written record of the possession of each sample from the time
of collection in the field to the time the sample is received by the designated analytical
laboratory.

Sample: Physical evidence collected for environmental measuring and monitoring.
For the purposes of this SOP, sainple is restricted to solid, aqueous, air, or waste matrices. This
SOP does not cover samples collected for lithologic description nor does it include remote

sensing imagery or photographs (refer to SOP-9 for field documentation procedures).

Sampler: The individual who collects environmenfal samples during fieldwork.
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4,0 RESPONSIBILITIES

This section presenfs a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often additional personnel may be
involved. Project team member information will be included in project-specific plans (e.g., work
plan, field sampling plan (FSP), quality assurance plan, and etc.), and field personnel will always
consult the appropriate documents to determine project-specific roles and responsibilities. In

addition, one person may serve in more than one role on any given project.

Project Manager: The Project Manager is responsible for ensuring that the requirements for -

sample management are included in the appropriate project plans. The Project Manager is
responsible for coordinating sample management efforts with input from other key project staff

and applicable government agencies.

Quality Contrel Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader and/or Field Hydrogeologist, Geologist or Engineer: Implements the
sampling program, supervises other sampling personnel, and ensures compliance with SOPs and

QA/QC requirements. Prepares daily logs of field:activities.

Field Technician: Responsible for sample collection, documentation, packaging, and shipping.

Assists the FTL and/or geologist, hydrogeologist, or engineer in the implementation of tasks.
5.0 PROCEDURES
5.1 Applicability

The information in this SOP may be used by direct reference or incorporated into project-specific
plans. Deviations or modifications to procedures addressed herein must be brought to the

attention of, and approved by, applicable government agencies.
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5.2 Sample Management

Sample Containers: The sample containers to be used will be dependent on the sample matrix
and analyses desired, and are specified in the project FSP. Only Certiﬁéd pre-cleahed sample
containers will be used. Sample containers will be filled with adequate headspace
(approximately 10 percent) for safe handling upon opening, except containers for volatile organic
compound (VOC) analyses, which will be filled completely with no headspace. This no- _

headspace requirement applies to both soil and groundwater samples.

Once opened, the containers will be used immediately. If the container is used for any reason in

the field (e.g., sbreeni_ng) and not sent to the laboratory for analysis, it will be discarded. Prior to

(discarding the contents of the used container and the container, disposal requirements will be

evaluated. When storing before and after sampling, the containers will remain separate from
solvents and other volatile organic materials. Sample containers with preservatives added by the
laboratory will not be used if held for an extended period on the job site or exposed to extreme
heat conditions. Containers will be kept in a cool, dry place.' For preserved samples (except
VOCs), the pH of the sample will be checked following collection of the sample. If the pH is not
at the fequired level, additional preservative (provided by the laboratory) will be added to the

sample container.

Numbering and Labeling: Refer to OU3 SOP-9.

Custody Seals. Custody seals with the date and initials of the sampler will be used on each
shipping container to ensure custody. The custody seal will be plaéed on 6pposites sides of the
cooler across the seam of the lid and the cooler body. Altemnatively, if the sample containers are.
all placed inside a liner bag within the cooler, the custody'seal may be placed across the seal of

the liner bag inside of the cooler.

Chain-of-Custody: COC procedures require a written record of the possession of individual
samples from the time of collection through laboratory analyses. A sample is considered to be in

custody if it is:
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» Inaperson's possession
+ In view after being in physical possession
o In a secured condition after having been in physical custody

« In a designated secure area, restricted to authorized personnel

The COC record will be used to document the samples taken and the analyses requested. Refer
to SOP-9 Attachment 2 for the OU3-specific COC form, Information recorded by field

personnel on the COC record will include the following:

« Sample identifier (Index ID)

» Date and time of collection

» Sample matrix

» Preservation

o Type of analyses requested

+ Unique COC number

» Lab being shipped to

« Signature of individuals involved in custody transfer (including date and time of transfer)
« Airbill number (if appropriate) |

» Any comments regarding individual samples (e.g., organic vapor meter readings; special

instructions).

COC records will be placed in a waterproof plastic bag (e.g., Ziploc®), taped to the inside lid of

the cooler or placed at the top of the cooler, and transported with the samples. Signed airbills

will serve as evidence of custody transfer between the field sampler and courier, as well as
between the courier and laboratory. If a carrier service is used to ship the samples (e.g., Federal
Express, etc.), custody will remain with the courier until it is relinquiéhed to the laboratory.
Upon receiving the sample cooler, a laboratory representative should sign in the receiving box of
the COC, thus establishing custody. The sampler will retain copies of the COC record and

airbill,
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Sample Preservation/Storage: The requirements for sample preservation are dependent on the

desired analyses and the sample matrix, and are specified in the FSP..

5.3 Sample Shipping

The methods and procedures described in this SOP were developed from these sources:

) 49 CFR 173. Shippers — Shippers — General Requirements for Shipping. United
States Code of Federal Regulations available online at

http://www.gpoaccess.gov/cfr/index.html

. 49 CFR 178. Specifications for Packaging. United States Code of Federal
Regulations available online at http://www.gpoaccess.gov/cfr/index.html]

) ASTM D 4220. Standard Practice for Preserving and Transporting Soil Samplés.
American Society for Testing-and Materials available online at

http://www.astm.org/

. ASTM D 4840. Standard Practice for Sampling Chain-of-Custody Procedures.
American Society for Testing and Materials available online at
http://www.astm.org/

Procedures for packaging and transporting samples to the laboratory are dependent on the
chemical, physical, and hazard properties of the material. ' The procedures may also be based on
an estimation of contaminant concentrations/properties in the samples to be shipped. Samples
will be identified as environmental samples, ‘excepted quantities samples, limited quantities
samples, or standard hazardous materials. Environmental samples are defined as solid or liquid
samples collected for chemical or geotechnical analysis. Excepted quantities. involve the
shipment of a few milliliters of either an acid or base preservative in an otherwise empty sample

container. Limited quantities are restricted amounts of hazardous materials that may be shipped

 in generic, sturdy containers. Standard hazardous material shipments require the use of

stamped/certified containers. All samples will be packaged and shipped or hand delivered to the

laboratories the same day of sample collection, unless otherwise specified in the project-specific

FSPs.
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The following paragraphs describe standard shipping procedures for different types of samples.
Any exceptions to these procedures will be defined in the FSP. It is the responsibility of the
sampler to refer to the US. Department of  Transportation (DOT)
(http://hazmat.dot.gov/regs/rules.htm) regulations when dealing with a substance not addressed

in this SOP for requirements and limitations associated with the shipment.
Sample Shipping via Commercial Carrier:

Aqueous or Solid Samples: Samples will be packaged and shipped to the laboratories the same
day of sample collection, unless otherwise specified in the FSP and depending on holding time
requirements for individual samples. For aqueous or solid samples that are shipped to the

laboratory via a commercial carrier the following procedures apply:

Sample labels will be completed and attached to sample containers.

» The samples will be placed upright in a waterproof metal (or equivalent strength

plastic) ice chest or cooler.
» For shipments containing samples for volatile organic analysis, include a trip blank.

« Ice in double Ziploc® bags (to prevent leakage) will be placed around, among, and on
top of the sample bottles. Enough ice will be used so that the samples will be chilled
and maintained at 4°C + 2°C during transport to the laboratory. Dry ice or blue ice

will not be used.

+ To prevent the sample containers from shifting inside the cobler, the remaining space
in the cooler will be filled with inert cushioning material, such as shipping peanuts,
additional bubble pack, or cardboard dividers, such that the sample containers remain

upright and do not break.

« Tape shut the cooler’s drain plug

OU3 SOP 8

Rev. No. 0

Date: September 26, 2007
Page 7 of 13




Libby Superfund Site Operable Unit 3 Standard Operating. Procedure J

The original copy of the completed COC form will be placed in a waterproof plastic
bag and taped to the inside of the cooler lid or placed at the top of the cooler.

The lid will be secured by wrapping strapping tape completely around the cooler in

two locations.
Mark the cooler with arrow labels indicating the proper upright position of the cooler.

Custody seals consistihg of security tape with the date and initials of the sampler will

. be used on each shipping container to ensure custody. Two signed custody seals will

be placed on the cooler, one on the front and one on the back.

A copy of the COC record and the signed air bill will be retained for the projeét files.

Affix a label cohtaining the name ‘and address of the shipper to the outside of the

cooler

Hand-Delivered Samples: For aqueous or solid samples that will be hand carried to the

laboratory, the same procedures apply.

Excepted Quantities: Usually, corrosive preservatives (e.g., hydrochloric acid; sulfuric acid,
nitric acid, or sodium hydroxide) are added to otherv’viéc empty sample bottles by the analytical
laboratory prior to shipment to field sites. However, if there is an occasion whereby personnel._
are required to ship bottles with these undiluted acids or baseé, the containers will be shipped in

the following manner:

. Each individual sample container will have not more than 30 milliliters of.

preservative.
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2. Collectively, the preservative in these individual containers will not exceed a volume
of 500 milliliters in the same outer box or package.

3. Despite the small quantities, only chemically compatible material may be placed in
the same outer box, (e.g., sodium hydroxide, a base, must be packaged separately
from the acids).

4. Federal Express will transport nitric acid only in concentrations of 40 percent or less.

5. A "Dangerous Goods in Excepted Quantities” label will be affixed to the outside of

the outer box or container. Information required on the label includes:

o Signature of Shipper

o Title of Shipper

s Date

o Name and Address of Shipper

¢ Check of Applicable Hazard Class

o Listing of UN Numbers for Materials in Hazard Classes

Limited Quantities: Occasionally, it may become necessary to ship known _hazardous materials,
such as pure or ﬂdati'ng product. DOT regulations permit the shipment of many hazardous
materials in "sturdy" packages, such as an ice chest or cardboard box (not a specially constructed

and certified container), provided the following conditions are met:

1. Each sample bottle is placed in a plastic bag, and the bag is sealed. Each VOC vial
will be placed in a sealable bag. As much air as possible is squeezed from the bag

before sealing. Bags may be sealed with evidence tape for additional security.

2. Or each bottle is placed in a separate paint can, the paint can is filled with vermiculite,
and the lid is affixed to the can. The lid must be sealed with metal clips, filament, or

evidence tape. If clips are used, the manufacturer typically recommends six clips.
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. The cans are placed upright in a cooler that has had the drain plug taped shut inside

and outside, and the cooler is lined with a large plastic bag. Approximately 1 inch of
adsorbent material sufficient to retain any liquid that may be spilled, is placed in the
bottom of the liner. Only containers having chemically compatible material may be

packaged in each cooler or other outer container.

. The COC record is sealed inside a plastic bag and placed inside the cooler. The

sampler retains one copy of the COC record. The laboratory will be notified if the
sample is suspected of containing any substance for which the laboratory personnel.

should take safety precautions.

. The cooler is shut and sealed with strapping tape (filament type) around both ends.

Two signed custody seals will be placed on the cooler, one on the front and one on the
back. Additional seals may be used if the sampler and/or shipper consider more seals
to be necessary. Wide, clear tape will be placed over the seals to ensure against

accidental breakage.

. The following markings are placed on the side of the cooler:

- Proper Shipping Name (Column B, List of Dangerous Godds, Section 4,
IATA Dangerous Goods Regulations [DGR]) '

- UN Number (Column A, List of Dangerous Goods, Section 4,
IATA DGR)

- Shipper's name and address

- Consignee's name and address

- The words "LIMITED QUANTITY"

- Hazard Labels (Column E, List of Dangerous Goods, Section 4,
JATA DGR) ' |

- Two Orientation (Arrow) labels placed on opposite sides.

7. The Airbill/Declaration of Dangerous Goods form is completed as follows:

OU3 SOP 8
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- Shipper's name and address

- Consignee's name and address _

- Services, Delivery & Special Handling Instructions

- Cross out "Cargo Aircraft Only" in the Transport Details Box
- Cross out "Radioactive" under Shipment Type

- Nature and Quantity of Dangerous Goods

. Proper Shipping Name (Column B, List of Dangerous Goods,

-Section 4, IATA DGR)

. Class or Division (Column C, List of Dangerous Goods, Section 4,
IATA DGR) o |

. UN Number (Column A, List of Dangeroxis Goods, Section 4,
JATADGR) )

. Packing Group (Column F, List of Dangérous Goods, Section 4,
IATA DGR)

. Subsidiary Risk, if any (Column D, List of Dangerous Goods,
Section 4, IATADGR) | |

. Quantity and type of packing (number and type of containers: for
example, "3 plastic boxes", and the quantity per container, "2 L", is
noted as "3 Plastic boxes X 2 L" This refers to 3 plastic boxes

| (coolers are referred to as plastic boxes) with 2 liters in each box.

. Packing Instructions (Column G, List of Dangerous Goods, Section
4,1ATA DGR). '

. Note: Only those Packing Instructions in Column G that begin
with the letter "Y" may be used. These refer specifically to the

Limited Quantity provisions.

. Authorization (Write in the words Limited Quantity)

. Emergency Telephone Number (List 800—53 5-5053. This is the
number for INFOTRAC.) |

. Printed Name and Title, Place and Date, Signature. ,

OU3 SOP 8
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Libby Superfund Site Operabfe Unit 3 Standard Operating Procedure | |

Standard Hazardous Materials: Shipment of standard hazardous materials presents the most
difficulty and expénse. However, there may be occasion whereby a hazardous material cannot be
shipped under the Limited Quantity provisions, (e.g., where there is no Packing Instruction in
Column G, List of Dangerous Goods, IATA Dangerdus Goods Regulations, that is preceded by
the letter "Y"). '

In such cases; the general instructions noted above but for non-Limited Quantity materials will
apply, with one important difference: standard hazardous materials shipment requires the use of
certified outer shipping containers. These containers have undergone ﬁgid testing and are,
therefore, designated by a "UN" stamp on the outside, usually along the bottom of a container's
side. The UN stamp is also accompanied by codes specifying container type, packing group
rating, gross mass, density, test pressure, year of manlifactu_rer; state of manufacturer, and
manufacturer code name. The transport of lithium batteries in Hermit Data Loggers is an
example of a standard hazardous material where only a designated outer shipping container may

be used.

5.4 Holding Times

The holding times for samples will depend on the analysis and the sample matrix. Refer to the

FSP for holding times requirements.

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

All sample shipments must be documented in the field logbooks and/or field forms, including
rationales deviations from this SOP. The Field Team Leader or designated QA reviewer will
check and verify that handling and shipment documentation has been completed per this

procedure and other procedures referenced herein.
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7.0 DECONTAMINATION

All shipment coolers shall be maintained clean of sampled material to avoid exposure during
shipment. Any investigation-derived waste generated in the sampling process shall be managed

in accordance with the procedures outlined in SOP-12.

8.0 REFERENCES
Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

Enforcement Considerations for Evaluations of Uncontrolled Hazardous Waste Disposal Sites by
Contractors, Draft, Appendix D, April 1980. ' :
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is a general guidance document for the required
documentation to be completed by field personnel during field investigations. This SOP is based
on MWH SOP-04, Field Documentation, Revision 1.0, March 2006, modified for use at the
Libby Mine Site. Documentation in the form of field logbooks, reports, and forms shall be
completed for every activity in the field. Records shall be maintained on a daily basis as the
work progresses. All field documentation shall be accurate and legible because it is deliverable

to the client as potentially a legal document.
2.0 HEALTH AND SAFETY WARNING

All personnel engaged in soil sampling must follow health and safety protocols described in the
site health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be
seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in
the lung tissue can cause health problems. Significant exposure to asbestos increases the risk of
lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory
diseases (ATSDR 2006). All personnel engaged in soil sampling must follow health and safety
protocols described in the health and safety plan.

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information shall be included in project-specific plans (e.g.,
work plan, field sampling plan, quality assurance plan, etc.), and field personnel shall always
consult the appropriate documents to determine project-specific roles and responsibilities. In

addition, one person may serve in more than one role on any given project.

Project Manager: Selects project-specific field documentation with input from other key

project staff.
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| Libby Superfund Site Operable Unit 3 Standard Operating Procedure |

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements
the sampling program, supervises other sampling personnel, and ensures compliance with SOPs

and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnmel): Assists the FTL and/or field geologist,

hydrogeologist, or engineer in the implementation of field tasks and field documentation.

Field Sample/Data Manager: Responsible for proper handling and shipping of all samples
collected by the field crew, electronic data entry of field sample data sheet (FSDS) and chain-of-
custody (COC) forms, and scanning/posting of field documentation PDFs (FSDS, COC, field
logbooks, digital photographs) to a dedicated FTP site.

4.0 FIELD DOCUMENTATION PROCEDURES

Field documentation serves as the primary foundation for all field data collected that will be used
to evaluate the project site. There are two main forms of field documentation — field logbooks
and FSDS forms. All field documentation shall be accurate, legible and written in indelible
black or blue ink. Absolutely no pencils or erasures shall be used. Incorrect entries in the FSDS
forms or field logbooks will be corrected by crossing out the incorrect entry with one line, the

individual making the correction will initial and date next to the correction.

4.1 Field Logbooks

The field logbook shall be a bound, weatherproof book with numbered pages, and shall serve
primarily as a daily log of the activities carried out during the fieldwork. All entries shall be
made in indelible black or blue ink. A field logbook shall be completed for each operation
undertaken during the field tasks. To further assist in the organization of the field log books, the

project name and the date shall be recorded on top of each page along with the significant

OU3 SOP 9
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

activity description (e.g., surface sample or soil boring number). All original field

documentation shall be retained in the project files.

Skipped pages or blank sections at the end of a field log book page shall be crossed out with an
"X" covering the entire page or blank section; "No Further Entries," initials, and date shall be
written by the person crossing out the blank section or page. The responsible field team member

shall write his/her signature, date, and time after the day's last entry.

Field activities vary from project to project; however, the concept and general information that
shall be recorded are similar. The descriptions of field data documentation given below serve as
an outline; individual activities may vary in documentation requirements. A detailed description
of two basic example logbooks, suitable for documentation of field activities, is given below.

These field logbooks include the FTL logbook and the field geologist/sampling team logbook.

FTL Logbook: The FTL’s responsibilities include the general supervision, support, assistance,
and coordination of the various field activities. As a result, a large portion of the FTL’s day is
spent rotating between operations in a supervisory mode. Records of the FTL’s activities, as
well as a summary of the field team(s) activities, shall be maintained in a logbook. The FTL’s
logbook shall be used to fill out daily/weekly reports and daily quality control reports (DQCRs),
and therefore, shall contain all required information. Entries shall be preceded with time in

military units for each observation. Items to be documented include:

» Record of tailgate meetings

« Personnel and subcontractors on job site and time spent on the site

» Field operations and personnel assigned to these activities

« Site visitors

« Logof FTL’s activities: time spent supervising each operation and summary of daily
operations as provided by field team members

« Problems encountered and related corrective actions

« Deviations from the sampling plan and reasons for the deviations

« Records of communications; discussions of job-related activities with the client,

subcontractor, field team members, and project manager
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+ Information on addresses and contacts
+ Record of invoices signed and other billing information

« Field observations

Field Geologist/Sampling Team Logbook: The field geologist or sampling team leader shail

be responsible for recording the following information in a logbook:

* Health and Safety Activities

- Calibration records for health and safety equipment (e.g., type of PID, calibration
gas used, associated readings, noise dosimeters, etc.)

- Personnel contamination prevention and decontamination procedures
- Record of daily tailgate safety meetings

*  Weather |

+ Calibration of field equipment

» Equipment decontamination procedures

* Personnel and subcontractors on job site and time spent on the site

» Station identifier

» Sampling activities

- Sample location (sketch)

- Equipment used

- Names of samplers

- Date and time of sample collection

- Sample interval

- Number of samples collected

- Analyses to be performed on collected samples

« Disposal of contaminated wastes (e.g., PPE, paper towels, Visqueen, etc.)
« Field observations

+ Problems encountered and corrective action taken

« Deviations from the sampling plan and reason for the deviations

»  Site visitors

QU3 SOP9
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4.2 Field Sample Documentation

Sample Labels: A unique sample identification label shall be affixed to all sample containers.
All samples will be labeled in a clear, precise way for proper identification in the field and for
tracking in the laboratory. At the time of collection, each sample will be labeled with a unique
5-digit sequential identification (ID) number, referred to as the Index ID. The Index ID for all
samples collected as part of OU3 sampling activities will have a two-character prefix specific to
the sampling Phase (e.g., Phase 1 samples will have a “P1” prefix, P1-12345) as specified in the
applicable SAP. index ID labels will be /2 inch x 1 % inch in size and pre-printed for use in the
field. For each Index ID, multiple labels will be printed to allow for multiple containers of the

same sample (i.e., for different analyses).

P1-12345

Index ID Label Example:

Each collection container will be labeled with a container label that enables the field team
member to record the container specific details, such as the method of sample preparation (e.g.,
filtered/unfiltered), method of preservation, and the analytical methods that will be requested.
Container labels will be 2 inch x 4 inch in size and pre-printed for use in the field. Any

container-specific information shall be written in indelible ink.

Container Label Example: Date/Time:

Index ID:

Media (circleone): AQ SO AA BK DB TC
For AQ, Filtered? (circle one): Yes No

Container:

Preservation:

Analyses:

Media acronyms: AQ — aqueous media, SO — solid media, AA — ambient air,

BK - tree bark, DB — organic debris, TC — tree age core
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After labels have been affixed to the sample container, the labels will be covered with clear

packaging tape to ensure permanence during shipping.

Any unused Index ID labels should be crossed out to avoid the possibility of using unused labels

for a different sample.

Field Sample Data Sheet (FSDS) Forms: Data regarding each sample collected as part of the
OU3 sampling will be documented using Libby-specific FSDS forms (provided as Attachment
1). These FSDS forms are media-specific and designed to facilitate data entry of station

location, sample details, and field measurements needed for the OU3 investigation.

In the field, one field team member will be responsible for recording all sample details onto the
appropriate FSDS form. At the time of sample labeling, one Index ID label will be affixed to the
FSDS form in the appropriate field. All written entries on the FSDS form shall be accurate,

legible and written in indelible black or blue ink.

Once the FSDS form is complete, written entries will be checked by a second field team
member. These two field team members will initial the bottom of the FSDS form in the
appropriate field to document who performed the written data entry and who performed the QC
check of the FSDS form.

On a weekly basis (or more frequently as conditions permit), information from the hard copy
FSDS form will be manually entered into a field-specific OU3 database using electronic data
entry screens by the Field Sample/Data Manager. Once electronic data entry is complete, QC of
all data entry will be completed by the FTL or their designate. The Field Sample/Data Manager
and the FTL will initial in the appropriate field on the paper FSDS form to document who
performed the data entry into the database and who performed the QC check.

4.3 Photologs

Photologs are often used in the field to document site conditions and sample location
characteristics. While photographs may not always be required, they shall be used wherever
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applicable to show existing site conditions at a particular time and stage of the investigation or

related site activity. Photolog information shall include:

« station location identifier

« Index ID (if applicable)

« date and time of photo

« direction/orientation of the photo

» description of what the photo is intended to show

An engineer’s scale or tape shall be included in any photographs where scale is necessary. Any
wasted frames or images in a roll of film or sequence of digital images shall be so noted in the
field logbook.

4.4 Chain-of-Custody Records

Custody Seals: Custody seals with the date and initials of the sampler will be used on each
shipping container to ensure custody. The custody seal will be placed on opposites sides of the
cooler across the seam of the lid and the cooler body. Alternatively, if the sample containers are
all placed inside a liner bag within the cooler, the custody seal may be placed across the seal of

the liner bag inside of the cooler.

Chain-of-Custody Forms: COC procedures allow for the tracking of possession and handling
of individual samples from the time of field collection through to laboratory analysis.
Documentation of custody is accomplished through a COC form that lists each sample and the
individuals responsible for sample collection and shipment, sample preparation, and receipt by
the analytical laboratory. The COC form also documents the analyses requested for each
sample. Whenever a change of custody takes place, both parties will sign and date the COC
form, with the relinquishing party retaining a copy of the form. The party that accepts custody
will inspect the COC form and all accompanying documentation to ensure that the information is
complete and accurate. Any discrepancies will be noted on the COC form. Shipping receipts
shall be signed and filed as evidence of custody transfer between field sampler(s), courier, and

laboratory.
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Attachment 2 provides an example of the COC form that will be used for all samples collected as
part of OU3 sampling. This form will be printed as a carbonless triplicate form to facilitate
retention of COC copies by relinquishing parties. As seen, the COC form includes the following

information:

e sample identifier (Index ID)

¢ date and time of collection

¢ method of sample preparation and preservation

e number of sample containers

e analyses requested

¢ shipping arrangements and airbill number, as applicable
e recipient laboratories

e signatures of parties relinquishing and receiving the sample

On a daily basis, the Field Sample/Data Manager will package samples for shipping, complete
hard copy COC forms, and ship all samples as outlined in SOP No. 8. On a daily basis,
information from the hard copy COC form necessary for sample tracking will be manually
entered into a field-specific OU3 database using electronic data entry screens by the Field
Sample/Data Manager. Once electronic data entry is complete, QC of all data entry will be
completed by the FTL or their designate.

5.0 FIELD DATA TRANSMITTAL

Copies of all FSDS forms, COC forms, and field log books will be scanned and posted in
portable document format (PDF) to a project-specific file transfer protocol (FTP) site daily. This
FTP site will have controlled access (i.e., user name and password are required) to ensure data
access is limited to appropriate project-related personnel. File names for scanned FSDS forms,
COC forms, and field log books will include the sample date in the format YYYYMMDD to
facilitate document organization (e.g., FSDS_20070831.pdf).
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Electronic copies of all digital photographs will also be posted weekly (or more frequently as
conditions permit) to the project-specific FTP site. File names for digital photographs will
include the station identifier, the sample date, and photograph identifier (e.g., ST-
1 20070831 _12459.tif).

A copy of the field-specific OU3 database will be posted to the project-specific FTP site on a
weekly basis (or more frequently as conditions permit). The field-specific OU3 database posted
to the FTP site will include the post date in the file name (e.g., FieldOU3DB_20070831.mdb).

6.0 CORRECTIONS AND MODIFICATIONS

6.1 Field Deviations and Modifications

It is recognized that deviations and modifications from the standard operating procedures may be
necessary based on site conditions. Any requested field modifications will be submitted by
Robert Marriam (Remedium Group, Inc. - W.R. Grace contractor) to Bonita Lavelle (EPA
Region 8 - Remedial Project Manager) for review and approval. All modification requests will

be recorded in a Field Modification Approval Form (see Attachment 3).

6.2 Corrections to Hard Copy Forms

If an error is identified on an FSDS or COC form prior to entry into the field-specific OU3
database, the information should be corrected on the hard copy form by crossing out the
incorrect entry with one line, the individual making the correction will initial and date next to the
correction. Data entry into the field-specific OU3 database and scanning/posting of the hard

copy forms should proceed following the data entry procedures described above.

If an error is identified on an FSDS or COC form after entry into the field-specific OU3
database, the information should be corrected on the hard copy form by crossing out the
incorrect entry with one line, the individual making the correction will initial and date next to the
correction. The corrected form should be scanned and posted to the project-specific FTP site.
File names for corrected FSDS forms will include the Index ID of the corrected sample to
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facilitate document organization (e.g., FSDS_C _P1-12345.pdf). File names for corrected COC
forms will include the COC ID of the corrected COC form to facilitate document organization
(e.g., COC_C _0U3-36512.pdf). Necessary data corrections will be made to the master OU3

database by the database manager.

If changes are made to a COC form, the analytical laboratory should be provided with a

corrected COC form.
7.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

RCRA Ground-Water Monitoring: Draft Technical Guidance, November 1992.
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ATTACHMENT 1

- OU3 FIELD SAMPLE DATA SHEET (FSDS) FORMS



FSDS Rev. 3 Sheet No.: SWS2-
SED2-

LIBBY OU3 PHASE Il FIELD SAMPLE DATA SHEET
SURFACE WATER AND SEDIMENT

Station ID: Sampling Date:
Field Logbook ID: Logbook Page No:
GPS Coordinate System: UTM Zone 11 North, NAD83 datum _meters

For New Stations Only: X coord: Y coord: Elev:

Sampling Team: MWH Samplers Initials:

WATER QUALITY PARAMETERS (if applicable)

Time Measured Temp. H Specific Conductance Diss. O; ORP Turbidity
(ht:mm) (C) p (mSicm Ato-comp @ 25°C) (mgft) mv) (NTU)
SAMPLE COLLECTION
- Sampling Time: ] Sampling~ﬁéfh;d (if applicable):
Index Sample Type: Field Sample Grab or Composite
1D AFFIX LABEL HERE # of Composites:
Sampling Depth: Top (In)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Index SampleType: SP  FD Grab or Composite
ID AFFIX LABEL HERE MS MsD PE | #of Composites:
FBE TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Index Sample Type: SP FD Grab or Composite
ID AFFIX LABEL HERE MS MSD PE # of Cc_:mposites: -
FB TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
Sampling Time: Sampling Method (if applicable):
Index Sample Type: SP  FD Grab or Composite
b AFFIX LABEL HERE Ms msD PE | #ofComposites:
FB TB EB Sampling Depth: Top (in)
Media : Surface Water Sediment Bot (in)
COMMENTS
Note: FS Field Sample SP Field Split Sample FD Field Duplicate Sample
B Trip Blank Sample MS Matrix Spike Sample MSD  Matrix Spike Duplicate Sample
FB Field Blank Sample EB Equipment Decon Blank Sample PE Performance Evaluation Sample
Field Data Entered by: Fleld Entries Checked by:
B&tabase Entry: I l Database QC: ]




Sheet No.: AA2-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2

STATIONARY AMBIENT AIR MONITOR

3 Check box if GPS information

Field Logbook No: Page No: has been recorded previously
Station ID: Station Comments:
GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters
X coord: Y coord: Elevation: m
Sampling Team: Sampler Initials;
Data Item Cassette 1 Cassette 2 Cassette 3
Index ID
AFFIX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE
Sample Height (ft)

Location Description

Field QC Type (circle)

FS-(field sample)
FD-(field dup)
For FD, Parent ID:

FB-(field blank)

FS-(field sample)
FD-(field dup)
For FD, Parent ID:

FB-(field blank)

FS-(field sample)
FD-(field dup)
For FD, Parent ID:

FB-(field blank)

Matrix Type

QOutdoor

Outdoor

Qutdoor

Flow Meter Type

Rotameter

Rotameter

Rotameter

Archive blank (circle)

Yes No

Yes No

Yes No

Pump 1D Number

Flow Meter ID Number

Start Date (mm/ddlyy)

Start Time (hh:mm)

Start Counter

Daily Flow Check:

Record time (hh:mm)
and flow rate (L/min)

in fields provided

Check1 Time Flow

Check1 Time Flow

Check1 Time Flow

Check2

Check2

Check2

Check3

Check3

Check3

Check4

Check4

Check4

Stop Date (mm/dd/yy)

Stop Time (hh:mm)

Stop Counter

Pump fault? (circle)

Yes No

Yes No

Yes No

Stop Flow (L/min)

Field Comments

Cassette Lot Number:

Entered By (Provide initials):

Validated By (Provide initials):

| For Data Entry Completion (Provide Initials) J Completed by:

| QC by:




Sheet No.: GW2-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev3

GROUNDWATER O Check box if GPS information

Field Logbook No: Page No: has been recorded previously
Station ID: Station Alias: Sampling Date:

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters
X coord: Y coord: Elevation (meters):

Sampling Team: Sampler Initials:

Station Comments:

Well: Measuring Point (MP) of Well: MP Units: Calibration:

Screened Interval (ft BGL): Filter Pack Interval (ft BGL): [ Daily Verification Weekly Date:

Casing Stickup (fty _______ Sample Intake Depth (R BMP). __ VOA Vial pH: Other pH:

Purge Method:

(] Dedicated Submersible (SP) []Portable Bladder (BP) [] Peristalic (PP) Multiplication Factors:

] Portable Submersible (SP) [ Dedicated Bailer (8) [ Grab (G) ; = g'g‘; i" = 8';2

{1 Dedicated Bladder (SP) ] Disposable Bailer (B) [] Other: 8" = 1_.47 .

Purge:

Starting Water Level (ft BMP): Total Depth (ft BGL): Water Column Height (ft):

Casing Diameter (in ID): Multiplication Factor: Casing Volume (gal): 2X: 3X: 4xX:

Water Level (ft BMP) at End of Purge: Total Depth (ft BMP) at End of Purge:

Time Temp. Spec. Cond. ORP Diss. O Turbidity Vol. Evac. Flow Rate

(hhmm) | (°C) PH | msem@asc| v (mg/L) (NTU) (gal) {gal/min) Comments
Final Parameters
Data Item Sample 1 Sample 2 Sample 3
Index ID

AFFiX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE
Field QC Type FS SP FD MS MSD FS SP FD MS MSD FS SP FD MS
(circle one): PE EB FB TB PE EB FB 1B PE EB FB
Parent ID: Parent ID; Parent ID:

Field Comments:
Cooler:
Entered by (Provide initials): Validated by (Provide initials):

Note: FS Field Sample SP Field Split Sample FD Field Duplicate Sample

™ Trip Blank Sample MS Matrix Spike Sample MSD  Matrix Spike Duplicate Sample
FB Field Blank Sample EB Equipment Decon Blank Sample PE Performance Evaluation Sample
For Data Entry Completion (Provide Initials) Completed by QC by J




Sheet No.: FSB1-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2
FOREST SOIL AND TREE BARK

Field Logbook No: Page No:
Station ID: Sampling Date:
GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters
X coord: Y coord: Elevation: m
Sampling Team: Sampler Initials:
Station Comments:
TREE BARK SAMPLES
Index ID: Field QC Type (circle one): Sample Tree Species: Age Core
FS (field sample) Area (cm’): Collected?
FD (field duplicate) (circle one):
For FD, Parent ID: Collection Height (ft): Y N
Index ID: Field QC Type (circle one): Sample
FS (field sample) Area (cm”): | Diameter* (in):
FD (field duplicate)
For FD, Parent ID:
Field Comments:
Entered by (Provide initials): Validated by (Provide initials):
“Measured with “D-tape”
FOREST SOIL SAMPLES
Index ID: Field QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: C.ollected?
FD (field duplicate) Start: Grab Composite (°';°'e °:e):
For FD, Parent ID: End: #of Comp.: ___
Index ID: Fleld QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: Collected?
FD (field duplicate) Start: Grab Composite (°';°'e °:le)’
For FD, Parent ID: End: #of Comp.: ___
Index ID: Field QC Type (circle one): Bulk Soil Description Organic Debris
FS (field sample) Depth (in) Sample Type: C?Ilected?
FD (field duplicate) Start: Grab Composite (cl;cle o:e):
For FD, Parent ID: End: #of Comp.: ___

Field Comments:

Entered by (Provide initials):

Validated by (Provide initials):

For Data Entry Completion (Provide Initials) Completed by QC by




1

Sheet No.: MS2-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev1

Field Logbook No:
Station ID:

SOIL-LIKE MATERIALS

Page No:
Sampling Date:

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters

Sampling Team:

Sampler Initials:

Station Comments:

Data Item Sample 1 Sample 2 Sample 3
Index ID AFFIX LABEL HERE AFFIX LABEL HERE AFFIX LABEL HERE
Matrix (circle one): Surface Soil  Tailings Surface Soit  Tailings Surface Soil  Tailings
Waste Rock  Roadway Waste Rock  Roadway Waste Rock  Roadway
Other Other Other
Sample Time (hh:mm)
Sample Type
(circle one): Grab Composite Grab Composite Grab Composite
# of Comp: # of Comp: # of Comp:
Sample Depth ) . )
Start Depth (in): Start Depth (in): Start Depth (in):
End Depth (in): End Depth (in): End Depth (in):
Field QC Type FS (field sampie) FS (field sample) FS (field sample)
(circle one): FD (field duplicate) FD (field duplicate) FD (field duplicate)
For FD, Parent ID: For FD, Parent I1D: For FD, Parent ID:
TB (trip blank) Cooler: TB (trip blank) Cooler: TB (trip blank) Cooler:
PE (perf. eval.) ID: PE (perf. eval.) ID: PE (perf. eval)) ID:
Transect Start ) _ )
Location or X coord: X coord: X coord:
Grab Sample ) ) )
Location Y coord: Y coord: Y coord:
Elevation: Elevation: Elevation:
Transect End
Location X coord: X coord: X coord.:
Y coord: Y coord: Y coord:;
Elevation: Elevation: Elevation:
Field Comments:
Cooler:
Entered by (Provide initials): Validated by (Provide initials):
I For Data Entry Completion (Provide Initials) Completed by I QC by




Libby Superfund Site Operable Unit 3 Standard Operating Procedure

ATTACHMENT 2

OU3 CHAIN OF CUSTODY FORM



LIBBY OU3 — CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS COC No.
PAGE; OF:
i e
ENTERED BY (Signature): PROJECT MANAGER: DATE:
METHOD OF SHIPMENT: CARRIER/WAYBILL NO.: DESTINATION:
SAMPLES ANALYSIS REQUEST
x Asbestos Non-Asbestos (a)
©
m
>
& £
tNA ) § % g
o a i - -
33 S Ak o3 HHRE
=g 5 g E|8 88 HEHBEE
. E< < ] HE clgle HREE O
w | 33 [3]2]s 8 z|o <] 8 HELE A HRE 2
] 53 |slElals ) a|8]81&]8 SlE|B “ 2lsl&]&s|E] & 5
1 28 (2{e)215] (13l 8lalalelBiEls|Elzl2la]E 5 8(E |8 sl € E1E 5] ¢ .
n . = Tl = B =212| 0 =]t &
Index 1D Date | Time <3 R R S B R R R R R A H S R R g|  Remarks
TOTAL NUMBER OF LABORATORY COMMENTS/ICONDITION OF SAMPLES .
CONTAINERS Cooler Temp:
RELINQUISHED BY: RECEIVED BY:
SIGNATURE PRINTED NAME COMPANY DATE TIME SIGNATURE PRINTED NAME COMPANY
* Media: AQ - Aqueous SO-— Solid AA — Ambient Air BK - Tree Bark DB - Organic Debris (Duff) TC ~ Tree Age Core
Notes ~ .
(a) Method, container, and preservation details are provided in the attached tables (d) Preparation by ISSI-LIBBY-01 and analysis by SRC-LIBBY-01 (PLM-Grav) and SRC-LIBBY-03 (PLM-VE)
{b) With Libby-specific modifications. See applicable O3 SAP for counting and stopping rules (e) In accordance with procedures in Phipps (1985).
(c) For tree bark, preparation by TREE-LIBBY-QU3. For organic debns (duff), preparation by DUFF-LIBBY-OU3.
DISTRIBUTION:  PINK: Field Copy YELLOW: Laboratory Copy WHITE: Return to Originator
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

ATTACHMENT 3

OU3 FIELD MODIFICATION APPROVAL FORM



LIBBY OU3 — CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS COC No.
PAGE: OF:
ANSES— S —
ENTERED BY (Signature): PROJECT MANAGER: DATE:
METHOD OF SHIPMENT: CARRIER/WAYBILL NO.: DESTINATION:
SAMPLES ANALYSIS REQUEST
E Asbestos Non-Asbestos (a)
m
M 2
@ £
| —_ «» o|lZ
5% s c g |®
S ~ 8 |3 2 REIANE
o 8 & 3 Ele g1e HEHHEHEBE -
* E < - - £ ol g L1181 w 3 Z_ 7 ElS L
o} 29 2210 S T .10 1Ll e Slagl8lal>2] » P
EERHHEBERHE HEEHHE: HEHEHAHAHEHEEHEE 8
. “E (E]18)= glololdlsializslsizlzia]lsl2elaiciclulEl2ls|s]E
p= ] T|< 2 ] 17} 8 @ S < T|T| = @
Index ID Date | Time <3 Ble] [ElzlolQIE12ia]515lelals]|5]2|o]F]CloI LS| 8] 2]  Remarks
TOTAL NUMBER OF LABORATORY COMMENTS/CONDITION OF SAMPLES .
CONTAINERS Cooler Temp:
RELINQUISHED BY: RECEIVED BY:
SIGNATURE PRINTED NAME COMPANY DATE TIME SIGNATURE PRINTED NAME COMPANY
* Media: AQ - Aqueous SO- Solid AA — Ambient Air BK - Tree Bark DB - Organic Debnis (Duff) TC - Tree Age Core
Notes —
(a) Method, container, and preservation details are provided in the aftached (abies (d) Preparation by 1SSI-LIBBY-01 and analysis by SRC-LIBBY-01 (PLM-Grav) and SRC-LIBBY-03 (PLM-VE)
{b) With Libby-specific modifications. See i QO3 SAP for ting and stopping rules (@) In accordance with procedures in Phipps (1985).
(c) For tree bark, preparation by TREE-LIBBY-OU3. For organic debris (duff), preparation by DUFF-LIBBY-OU3.
DISTRIBUTION: _ PINK: Field Copy YELLOW: Laboratory Copy WHITE: Return to Originator
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Libby Superfund Site Operable Unit 3 Standard Operating Prbcedure

1.0 INTRODUCTION

This standard operating procedure (SOP) provides general guidelines on calibration and
operating procedures for typical field equipment. This SOP is based on MWH SOP-01, Field
Equipment Calibration, Revision 1.0, March 2004, modified for use at the Libby Asbestos
Superfund Site OU3. Field monitoring instruments are used when data quality objectives specify
scréening level analytical support. These data are collected for on- site, real-time measurements,
evaluation of existing conditions, refinement of sampling locations, and health and safety
evaluations. Field measurements are generally used to refine sampling programs and to estiméte

the extent of contamination at the site. This type of support also provides real-time data for

" health and safety purposes.

The purpose of this SOP is to define the célibration and operating procedures for eqﬁipment used

for field monitoring.
2.0 DEFINITIONS .

Conductivity: - Is a measure of the quantity of electricity transferred across a unit area, per unit
potential gradient, per unit time. Conductivity is measured by dipping a probe directly into the

water source or into a separate sample aliquot.

Dissolved Oxygen (DO): Is a measure of the quantity of oxygen dissolved in water. DO data is

collected in the field using direct measurement probes.

pH: Is measured directly usihg a probe and is the acidity or alkalinity of a solution; numerically
equal to 7 for neutral solutions, increasing with increasing alkalinity and decreasing with

increasing acidity.

Temperature: An indicator of the thermal energy contained in a solid or fluid. Units are
degrees Centigrade (°C) or degrees Fahrenheit (°F). Temp'éfature measurements are made with a

mercury-filled thermometer, bimetallic-element thermometer, or electrical thermistor.

OU3 SOP 10

Rev. No. 0

Date: September 26, 2007
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r Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Turbidity: a measure of cloudiness in water due to suspended' and colloidal organic and
inorganic material. Turbidity is measured by using a field portable nephlometer capable of
reading down to 0.1 Nephelometric Turbidity Units (NTU).

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities genérally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information will be included in project-specific plans (e.g., work
plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine project-spéciﬁc roles and responsiBilities. In addition,

one person may serve in more than one role on any given project.

Project Manager: Responsible for identifying the appropriate equipment necessary for adequate

site characterization and the requirements for the project-specific tasks.

Quality Control Manager: Performs field program audits and ensures project data quality

objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements
the field program, and supervises other field staff to ensure proper calibration and use of field

equipment through the duration of the project.

Field Technician (or other designated personhel): Responsible for providing requested
instrumentation and basic instructions on its calibration and use. Assists the FTL with the

implementation of tasks and is responsible for regular equipment maintenance and calibration.

4.0 GUIDELINES

This SOP provides a summary of the calibration and operating procedures in accordance with the

various manufacturers’ instruction manuals, which accompany each piece of equipment. This

OU3 SOP 10

. Rev.No. 0
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r Libby Superfund Site Operable Unit 3 Standard Operating Procedure

SOP will be reviewed and used in conjunction with the manufacturer's instruction manual by

field team members when using field equipment.
4.1 Applicability

Field equipment must be kept in designated cases, packaged properly, and secured during
transport. This will prevent equipment damage, which may result in inaccurate readings. All
equipment will be decontaminated and calibrated prior to use. As part of the calibratioﬁ process,
standard laboratory procedures of decontamination ére to be followed; prior to calibration and
between calibration buffers, solution vessels and probes ‘are to be rinsed a minimum of three

times with distilled/deionized water and a minimum of one time with the calibration buffer

solution or sample solution.

The meters will always be calibrated according to the manufacturer's instructions before the start
of each workday and whenever equipment drift is suspected. Consult the specific instruments’
instruction manual for further calibration details. The manufacturer’s instruction on operation

and maintenance will be follWed.
4.2 pH Meters

Determining pH is critical for predicting and interpreting the reactions and migration of dissolved
chemical constituents in groundwater or surface water. Whenever groundwater or surface water
samples are collected, pH may be measured using a flow-through type meter or another type of
pH probe. Meters used will have temperature and slope adjustments and a repeatability of + 0.01
standard pH units.

Calibration: Calibration standard buffers will not be used beyond the date specified by the
manufacturer and calibration standard buffers will be stored in a manner that protects the

integrity and precision of the solution. Prior to calibrating the instrument, proper

QU3 SOP 10

Rev. No. 0
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure 1

decontamination of the equipment will be performed following standard lab practices (refe_r. to

section 4.1).

Two pH standard buffers will be used for calibration of the electrode and are to bracket the
anticipated pH of the groundwater or surface water samples. For example, if the anticipated pH
of sample water is 6, calibration will be conducted with pH 4 and pH 7 buffer solutions; for an
anticipated pH of 8, calibrate with pH 7 and pH 10 buff'ers. Buffers and samples will be kept at
similar temperature. This action will eliminate the need to correct values for temperature effects.
Theoretically, buffer solutions are stable indefinitely; however, they are susceptible to
contamination. Therefore, old, partially full bottles will be replaced and solutions will not be
used past the manufacturer’s recommended expiration date. The instrument calibration will be

checked periodically against a standard solution.

4.3 Specific Conductance Meters

Specific conductance is used as an indicator of water quality. It is a simple indicator of the
change within a system and provides useful information fbr site characterization. Any meter
used to collect field specific conductance measurements will be equipped with a temperature
compensator, and read directly in micromhos per centimeter (umhos/cm) corrected to 25°C. The
meter will be calibrated to record values over the anticipated range of conductivity values during

measurement.

Calibration: Reagent-grade potassium chloride (KCI) will be used for the calibration of specific

“ conductance equipment. Calibration standards will not be used beyond the date specified by the
manufacturer. Consult the manufacturer’s instruction manual for further details. Specific
conductance readings will be reported on the field logs in micromhos/centimeter (um/cm) or
millimhos/em. The instrument calibration will be checked periodically against a standard
solution of KCI. ' '

OU3 SOP 10
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure J

4.4 Turbidity Meters

Turbidity meters measure the amount of light scattered at right angles from a beam of light
passing through the test sample. Turbidity readings are the measure of the interaction of 'light
with suspended solid particles in thé sainple. Test results are read directly in Nephelometric
Turbidity Units (NTUs) on an LCD digital readout.

Calibration: The turbidity meter is pre-caiibrated in the factory, and a simple standardization is

the only step required prior to testing.
4.5 Dissolved Oxygen Meters

Dissolved oxygen (DO) meters measure the quantity of oxygen dissolved in
water. In a typical DO meter, the tip of the probe consists of a cell enclosed by a selective

membrane in a protective holder containing the electrolyte and electrodes.

Calibration: Always calibrate the instrument accordin:g to the manufacturer's specifications. Fbr
an accurate calibration, the probe may require immersion in water in an airtight container. If an
open container is used for calibration, the mérgin of error is approximately 0.1 ppm. If the
calibration is performed above sea level, a correction will be made for the difference in altitude.
Certain table listings are ‘available for oxygen solubility as a‘func':tion of temperature and salinity.

Refer to the manufacturer’s specifications regarding slope calibration.

5.0 QUALITY ASSURANCE AND QUALITY CONTROL

All equipment calibration data must be documented in the field logbooks and/or field férms,
including rationales deviations from this SOP or manufacturer’s recommendations. The Field
Team Leader or designated QA reviewer will check and verify that field documentation has been
completed per this procedure and other procedures referenced herein. All eQLﬁpment must be

operated according to the manufacturer’s specifications, including calibration and maintenance.

OU3 SOP 10
Rev. No. 0

Date: September 26, 2007
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Libby Superfind Site Operable Unit 3 Standard Operating Procedure

6.0 DECONTAMINATION

All equipment used in the sambling process shall be decontaminated prior to field use and
between samplé locations. Decontamination procedures are presented 1n SOP-7. Personnel shall
don appropriate personal protective equipment as specified in the health and safety. plan. Any
investigatidn-derived waste generated in the calibration process shall be managed in accordance

with the procedures outlined in SOP-12.

7.0 REFERENCES

Beta Technology Incorporated. Hydac Instruction Manual for the Hydac Conductivity
Temperature pH Tester, Beta Téchnology Incorporated, 545 Moose Lodge Road, Cambridge,
MD 21613-0265.

Orion, 1984. Research, Incorporated, Laboratory Products Group, Model SA 250 pH Meter
Instruction Manual, 840 Memorial Drive, Cambridge, MA 02139.

YSI, Incorporated (YSI), 1988. YSI Models 33 and 33M S-C-T Meters Instructions, YSI
Incorporated, Yellow Springs Instrument Co., Yellow = Springs, Ohio, 45387,
July, 1988. :

YSI, 1989. Instructions YSI Model 3000 and 3000M T-L-lC Meter, YSI Incorporatcd, Yellow
Springs Instrument Co., Yellow Springs, Ohio, 45387, May, 1989.

LaMotte Company, (LaMotte). Operator's Manual, Turbidity Model 2008, LaMotte Company,
PO Box 329, Chestertown, Maryland, 21620. : '

Solinst. Solinst Water Level Meter Operating Instructions, Model 101 & 102, Solinst Canada
Ltd., 2440 Industrial Street, Burlington, Ontario, L7P 1AS. '
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Libby Superfund Site Oper'abl_e Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is a general guidance document for the collection of
coordinates of point locations using a Global Positioning System (GPS) unit. The GPS is a
worldwide, satellite-based system with location positioning capabilities. The system is

administered and managed by the Department of Defense. It is comprised of:
e aspace segment of approxjmat_ely 24 operation_al satellites in complimentary orbit,
¢ aground control segment made up of a network of control stations around the globe, and
e auser segment, which includes anyoné who uses GPS to f:olle'ct locational infor;naﬁon.

The system utilizes precise time and radio signals to determine distances from satellites to user
GPS receivers. Distances are most commonly qalculated by using the time it takes for a radio
signal code to be transmitted from.the satellite and received by the GPS unit. Precise time is
critical to the successful operation of the system. The control stations ensure that the satellites .
employ synchronized, atomic clock-derived universal time-codrdina_tes (UTC), commonly kﬁown '

as Greenwich Mean Time (GMT). Receiver units collecting four satellite signails can determine

 the geodetic (X, y, z) location through a process of mathematical triangulation. The satellite

signals contain precise time and satellite position information.

GPS technology is used as a method of accurately determining the coordinates of point locations.
The three-dimensional position, or the x, y, and z geodetic coordinates, are determined for the
point locations; however, only the x and y values are prirharily used. This is due to the processes
involved in the system; the vertical GPS coordinates are approximately half as accurate as the
horizontal GPS coordinates. The position reported by the GPS unit is based on the geodetic
model selected. The vertical, or z coordinate, value is not as accurate as the reported position due

to the geometry of the satellite constellation relative to the receivers position on the earth.

GPS is one of the arrays of tools for accurately determining location in the field. The collection

of X, y, and z coordinates (for gross data collection) for locations in the field using GPS is useful
OU3 SOP 11
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L Libby Superfund Site Operable Unit 3 Standard Operating Procedure —I

for a variety of purposes, including accurate sample locations, locational correlation of remotely

sensed data with ground truth locations, and efficiently cbllecting better spatial data.
2.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally assoqiaied
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member inforlijlétion will be included in project-specific plans (e.g., work
plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine project-specific roles and responsibilities. In addition,

one person may serve in more than one role on any given project.

Project Manager: Selects project-specific field documentation with input from other key

project staff, and appropriate oversite agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements
the sampling program, supervises other sampling personnel, and ensures compliance with SOPs

and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnel): Assists the FTL and/or field geologist,

hydrogeologist, or engineer in the irnplgmentation of field tasks and field documentation.
] - .
3.0 PROCEDURES

There has been, and will continue to be, a considerable and rapid evolution in GPS techniques
and technologies. The procedures described here are to be general in nature and geared towards
hand-held recreational GPS units. Consult the specific instruments’ instruction manual for
details on operation. ' '

OU3 SOP 11
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

Method
e Tumn GPS unit oﬁ by pressing and releasiné ;he pbwer key.
¢ - Following the Welcome Page the Sétellite Page will be next.
e After sufficient satellites have been acqu'u“ed, change to Setup

e Set GPS to report coordinates in UTM Zone 1 1 North, meters, with WGS84 datum

e (Change to Position Page.

e When locating a sample location, use the sample identification as described in the

field sampling plan

¢ To record a location press the Mark key; the X Coordinate (Easting), Y Coordinate
(Northing), time, and date will be saved. Record the information into a field log book
and field data sheets, and save the information in the GPS unit with a unique
identiﬁ(;ation name and/or number to be downloaded later. Coordinates, in-méters,

should be recorded with 2 decimal places.

e Then enter OK to return to the Position Page.

To turn off the GPS unit press and hold down the power key.

4.0 QUALITY ASSURANCE AND QUALITY CONTROL

Only data with high geometrical strength or low percent dilution of position (PDOP) will be used
to ensure high accuracy. The Field Team Leader or designated QA reviewer will check and

verify that the GPS coordinates are collected using the appropriate Datum, are entered into a field
logbook or electronic database on a daily basis and that coordinates enfered into project records

match those recorded in the GPS-unit memory. If any corrections are necessary, the field team
OU3 SOP 11
Rev. No. 0
Date: September 26, 2007
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

lead or other field personnel will make those corrections before coordinates are transmitted to

data users.

All GPS equipment must be operated according to the manufacturer’s speciﬁcations, including

calibration and maintenance.
5.0 REFERENCES

U.S Environmental Protection Office of Environmental Information. Global Positioning
Systems-Technical Implementation Guidence. September 2003. Available online at

hitp://www.epa.gov/QEl/pdf/GPS-TIG.pdf -
Garmin GPSmap 60CSx Operators Manual.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure -

1.0 INTRODUCTION

This SOP is based on MWH SOP-07, Investigation-Derived Waste (IDW) Management,
Revision 1.0, April 2007; modified for use at the Libby Asbestos Superfund Site OU3. IDW may
be generated during field investigations at the Libby Asbestos Superfund Site OU3. The
National Contingency Plan (NCP), codified in 40 Code of Federal Regulations (CFR) 300,
requires that IDW be handled to attain all the applicable or relevant and appropriate requirements
(ARARS) to the extent practicable, considering the urgehcy of the situation. The purpose of this
SOP is to present procedures to be followed in the management of IDW generated during the
field investigations.

Typical IDW generated during field activities are solid wastes and may include (but are not

limited to) the following media and waste types:

Fluids -  Solids
Purge water and groundwater Soils and soil cuttings

Drilling mud . Plastic tarps or sheeting

Grout Drill pipe and well casing/screen

Decontamination fluids and wastewater | Decontamination solids
' | Disposable equipment (i.e., rope, bailers,
sampling equipment, & other consumables)
Spent personal protective equipment (PPE)
'Used containers, sample bottles

Packaging materials

The above wastes may or may not be encountered, generated or managed while performing field
investigations. However, all solid waste streams will be characterized to determine if they are
hazardous wastes per 40 CFR § 262.11 for the purposes of handling and disposal. Guidance
from this document shall be used as part of project planning to estimate total volumes of IDW
likely to be generated as well as how the IDW will be managed and disposed.

OU3 SOP 12
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in IDW handling must follow health and safety protocols described in the
health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen
by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the
lﬁng tissue can cause health problems. Significant exposure to asbestos increases the risk of lung
cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).
3.0 DEFINITIONS

Area of Contamination (AOC) unit: The AOC unit concept is critical to the IDW management
at a CERCLA investigation site. Although EPA has not promulgated a definition of an AOC
unit, an AOC umit is generally an area within a CERCLA investigation site with similar
characteristics with re.épect to contamination and the associated risks to human health and the

environment. A CERCLA investigation site méy contain one or more AOC units.

Decontamination fluids: Any fluids, including aqueous wash water, solvents, and contaminants

that are used or generated during decontamination procedures.

Decontamination solids: Any solids, includiﬁg soils and soil cuttings, fill materials, and

contaminants that are generated during decontamination procedures.

Grout: A fluid mixture of cement and water (neat cement) of a consistency that can be forced

through a pipe and placed as required.

Hazardous waste: A solid waste that meets the definition of a hazardous waste under RCRA as
defined in 40 CFR § 261.3.

Investigation-derived waste (IDW): Solid wastes, as defined in 40 CFR § 261.2, directly

generated as result of performing the field activities. ‘
OU3 SOP 12
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Nonhazardous waste: A solid waste that does not meet the definition of a hazardous waste as
defined in 40 CFR § 261.3 or is excluded from hazardous waste regulation per 40 CFR §
261.4(b). | ' B

Soils and soil cuttings: Solid material generated from excavation or drilling processes. Soils
may include pative soils, fill materials, and/or other historical plant waste streams used as fill

materials on the site.

Solid waste: Any waste stream (solid, liquid or containerized gas) that meets the definition of

solid waste under RCRA as defined in 40 CFR § 261.2.

4.0 RESPONSIBILITIES

This section presents a brief definition of the field team roles and responsibilities for
management of IDW generated while conducting field investigations. This list is not intended to
be a comprehensive list as additional personnel may be involved. Project team member
information shall be included in project-specific plans (e.g., work plan, field sampling plan.
(FSP), quality assurance plan, etc.),. and field personnel shall always consult the appropriate
documents to determine pr_oject—sp_eciﬁc foles and responsibilities: In addition, one person may

serve in more than one role on any given project.

Project Manager: Responsible to ensure that all field team members are properly trained per
their responsibilities associated with IDW and that appropriate equipment and facilities are

available for appropriate IDW management.

Field Team Leader (FTL): Implements the field program and supervises all field team
members in the appropriate management of [DW. Ensures that only properly trained personnel

are managing IDW on the site.
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Environmental, Health and Safety (EHS) Officer: Assists the Team Leader in the supervision
of all IDW management on site. The EHS 6fﬁcer shall be responsible f§r all IDW identification
and characterization, on site ‘disposal, off site shipmen{ and disposal, waste accumulation,
emergency response and contingency planning, IDW training, and IDW. reporting and

recordkeeping.

Project Team Members: Ensure that they are properly trained prior to any IDW management as’

well as follow the appropriate IDW procedures and training. -
5.0 REGULATORY BASIS AND GUIDANCE

IDW encountered, generated, or managed during the field investigations may contain hazardous
substances as defined by CERCLA. Some IDW may be hazardous wastes under RCRA while
others may be regulated under other federal laws such as TSCA. These regulatory requirements
may be applicable or relevant and appropriate requirements (ARARs) which impact how the
IDW is managed. |

5.1 EPA Guidance on IDW Management

The management of IDW shall be in accordance with EPA Guidance “Management of
Investigation-Derived Wastes During Site Inspections”, May 1991 (EPA, 1991). The specific

elements of EPA’s guidance for IDW managenient are as follows:

e Characterizing IDW through the use of existing information (manifests, MSDSs,
previous test results, knowledge of the waste generation process, and other relevant

records) and best professional judgement..

e Delineating an AOC unit for leaving RCRA hazardous soil cuttings within the unit.

QU3 SOP 12
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o Containerizing and disposing of RCRA hazardous groundwater, decontamination
fluids, PPE, and disposable equipment at RCRA Subtitle C facilities.

» Leaving on-sitt RCRA nonhazardous soil cuttings, groundwater, and decontamination

fluids preferably without containerization and testing.

In geﬂeral, EPA does not -recbmmend removal of wastes from sites, in particular, from fhose sites
where IDW do nof pose any immediate threat to human health or the environment. Actions taken
during field inVestigaﬁons with respect to IDW tﬁat leave conditions essentially unchanged
should not require a detailed analysis of ARARs or assurance that conditions at the site after field
investigations will comply with the ARARs. At the same time, field personnel ensure that their
handling of IDW does not create additional hazards at the site.

In brief, compliance with the NCP can generally be assured by:

1) Identifying contaminants, if any, present in the IDW based upon existing information and

best professional judgement; testing is not required in most circumstances.
2) Determining ARARSs and the extent to which it is practicable to comply with them.

3) Delineating an AOC unit based upon existing information and visual observation if soil

cutting# are RCRA hazardous.

4) Burying RCRA hazardous soil cuttings within the AOC unit, so long as no increased hazard
to human health and the environment will be created. Containerization and tésting are not
required. -

5) Containerizing RCRA hazardous groundwater and other RCRA hazardous IDW such as
PPE, disposable sampling equipment, and decontamination fluids for off-site disposal.

OU3 SOP 12
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5.2 Hazardous Waste Regulation

The RCRA hazardous waste regulations are clearly ARARs for hazardous IDW generated and
managed during field investigations. However, with the application of EPA IDW guidance,

RCRA requirements apply to management of IDW in the following manner:

o If RCRA hazardous IDW is stored or disposed off-site, then comply with all RCRA
(and other ARAR) requirements.

e If RCRA hazardous IDW is stored on-site, then comply with RCRA (and other ARAR)

requirements to the extent practicable.

For these field investigations, the following general guidance is expected to be practicable and
therefore followed, recognizing that each situation will be evaluated against EPA IDW guidance
(EPA, 1991) as well as RCRA hazardous waste requirements and other ARARS: '

> IDW may be assumed not to be a “listed” hazardous waste under RCRA 40 CFR 261
Subpart D, unless available information about the site suggests otherwise.

e IDW characterization to determine if the IDW -exhibits RCRA hazardous waste
characteristics do not typically require testing if the characterization can be made by
“applying knowledge of the hazatdous characteristics in light of the materials or
processes used” or by historical testing consistent with 40 CFR § 262.11(c).

¢ Compliance with the RCRA haza.rdous waste generator requiremenfs of 40 CFR Part
262 for all RCRA hazardous IDW generated and/or managed (with exception of soil
cuttings managed in accordance with the EPA IDW guidance). It is presumed that the
RCRA hazardous IDW generated will fall within the large quantity generator (LQG)

requirements.
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e Land disposal does not occur (and thus the Land Disposal Restrictions [LDR] of 40
CFR Part 268 are not applicable) when IDW soil cutting wastes are: '

— Moved, stored or left in place within a single AOC umt,
—  Capped in place;

— Treated in situ (without moving the IDW to another AOC unit for treatment);
or . : : '

— Processed within the AOC unit to improve structural stability (without placing
the IDW into another AOC unit for processing).

. Conversely, land disposal does occur (and the LDR of 40 CFR Part 268 are applicable)

when IDW soil cutting wastes are:

— Moved from one AOC unit to another AOC unit fpr disposal;

— Moved outside an AOC unit for treatment or storage and returned to the same
AOC unit for disposal;

' — Excavated from an AOC unit and placed in a container, tank, surface
impoundment, etc. and then re-deposited back into the same AOC.

5.3 TSCA PCB Regulation

IDW containing PCBs at detectable levels may be generated, although the concentration of PCBs
in any IDW generated is expected to be far below 50 ppm. However, IDW generated will be
evaluated for PCBs and managed according to the following per the requirements of 40 CFR Part
761 Subpart D:

o Liquid IDW at concentrations greater than or equal to 50 ppm PCBs will be incinerated

off-site at a TSCA-approved incinerator site.

e Nonliquid IDW at concentration greater than or equal to 50 ppm PCBs may be
incinerated, treated by an equivalent TSCA-approved method, or disposed in a TSCA

chemical landfill off-site.
' OU3 SOP 12
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o JDW at concentrations less than 50 ppm are generally not regulated under TSCA, and
may be disposed in an acceptable Subtitle D facility.

- 6.0 DESCRIPTION OF ANTICIPATED IDW MANAGEMENT

The following subsections provide a description of the anticipated IDW to be encountered,
generated, and/or managed at the Libby Asbestos Superfund Site QU3 during field acti_vities and
the anticipated management of each. It should be noted that this information is provided for
planning purposes, and will be evaluated and may need to be revised based upon a;:tual

experience while on site.

6.1 Soil and Seil Cuttings

During field investigations, surface soil samples, samples of mine waste rock, and samples of
fine tailings will be collected. Only a small portion of material will be collected for analysis.
While the soil and soil cuttings IDW generated will be evaluated on a case-by-case basis, the

general approach will follow the EPA guidance for IDW (EPA, 1991) which includes:

¢ Characterizing the IDW through the use of existing information (previous test results,
previous waste characterization, knowledge of the waste generation process, and other

relevant records) and best professional judgement.

¢ Soil and soil cuttings which are not used directly for sample makeup will not be taken

outside of the AOC unit in which they were generated.

* Soil and soil cuttings within the AOC where they are generated will be placed back into
the same investigation pit, trench, or bore hole and in the same order from which the

material was removed, to the extent practicable and unless noted otherwise in the FSP.

OU3 SOP 12
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e Soil cuttings potentially requiring RCRA disposal will be handled per the procedures
. presented in Section 7.0 below and disposed in an off-site RCRA facility.

6.2 Spent Sampling-Related Equipment

During field investigations, spent sampling-related equipment will be generated. This may

include (but not limited to) plastic sheeting/tarps, rope, bailers, sampling equipment, spent PPE,

. sample bottles, used containers, packaging materials, and other consumables. Although the vast

majority of the spent sampling-related equipment is expected to be nonhazardous, these [DW
may contain a listed hazardous waste (e.g., spent solvents) or may exhibit a hazardous waste

characteristic (e.g., toxicity from metals).

While the spent samplihg—rélated equipment will be evaluated on a case-by-case basis, the
general approach to be followed for spent sampling-related equipment [IDW will follow the EPA
guidance for IDW (EPA, 1991) which includes: |

e Containerizing the spent sampling-related equipment, typically in a satellite

accumulation station.

. Charactérizing the spent sampling-related equipment [DW thrbu_gh the use of existing
information (previous test results, previous waste characteriiation, knoWledge of the
contaminants present, and other relevant records) and best professional judgement. -
This characterization will be documented and maintained as part of the solid/hazardous

waste determination records.

e Those spent sampling-related equipment IDW that are determined to be nonhazardous

will be disposed of onsite or as municipal waste.
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¢ Those spent sampling-related equipment IDW that are determined to be hazardous will
be managed per the procedures presented in Section 7.0 below and disposed in an off-

site RCRA facility.

6.3 Decontamination Fluids and Solids

During field investigations, decontamination fluids and solids will be generated. Typically, these
will be generated at a common decon area, although there may be .x'nore than one decon area.
Typically, the decontamination IDW will include (but not limited to) washwater from
vehicles/equipment, and cleaning agents. Althodgh the vast majority of decontamination [DW is
expected to be nonhazardous, this IDW may contain a listed hazardous waste (e.g., spent

solvents) or may exhibit a hazardous waste characteristic (e.g., toxicity from metals).

While the decontamination IDW will be evaluated on a case-by-case basis, the general approach

to be followed for decontamination IDW will follow the EPA guidance for IDW (EPA, 1991)

which includes:

» Containment of decontamination fluids (typically washwater) as generated. The
washwater will be segregated from solids to the extent practicable (i.e., solids will be
allowed to settle out of the washwater on the decontamination containment pad).
Washwater will then be containerized to await waste determination. So_lidslwill also be

containerized in a separate container to await waste determination.

e Other decontamination solids such as cleaning utensils and PPE will also be

containerized to await waste determination.

e Characterizing the decontamination IDW through the use of existing information
(previous test results, previous waste characterization, knowledge of the contaminants

present, and other relevant records) and best professional judgement.  This
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characterization will be documented and maintained. as paﬁ of the solid/hazardous

waste determination records.

e The decontamination solids [DW -that are determined to be nonhazardous will be

disposed of onsite.

e The decontamination liquids IDW that are determined to be nonhazardous will be

disposed as a nonhazardous solid waste, preferably on-site.

‘e The decontamination IDW (either liquid or solid) that are determined to be hazardous
will be managed per the procedures presented in Section 7.0 below and disposed in an

off-site RCRA facility.
6.4 Drilling, Well Purging, and Development Water

Generally, water at the Site thaf is extracted from boreholes, wells or piezometers for the purpose
of drilling, devélopment, sampling, or hydraulic testing is considered non-hazardous and will be

discharged to designated sha]lovs) sumps away from the boreholes or wells at the site. If the water
generated is determined to be hazardous will be manéged per the procedures presenfed in Section

7.0 below and disposed in an off-site RCRA facility.
7.0 PROCEDURES FOR HAZARDOUS IDW MANAGEMENT

The following procedures apply to all IDW that have been determined to be hazardous except for
soil cuttings IDW that remain with the AOC unit.

7.1 Introduction

Once an IDW has been determined to be hazérdous, the fedéral RCRA Subtitle C waste

management requirements apply to that waste. The scope of this procedure covers the

OU3 SOP 12
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requirements for large quantity generators (LQG) of hazardous IDW which manage the
hazardous IDW on site such that RCRA permitting is not required.

7.2 Determine Land Disposal Restrictions

The 1984 amendments to the RCRA law included a prohibition of land disposal of cenain
hazardous wastes without first meeting some treatment standards. For the most part, all listed
and characteristic hazardous wastes must be treated according' to the treatment levels and
technologies outlined in 40 CFR Part 268 to reduce the toxicity and/or mobility of hazardous
constituents prior to being disposed of on the land, i.c., landfilled. Therefore, a generator must
determine if the waste is a "restricted waste" under the land ban rules, and if so, off site treatment
and disposal is limited. Note that these rules apply only to wastes destined for land disposal
which is defined as: placement in or on the land including a landfill, surface impoundment,
waste pile, injection well, land treatment facility, salt dome formation, salt bed formation,
underground mine or cave, or concrete vault-or bunker. Wastes which are shipped off site for
disposal other than land disposal are not regulated under the land disposal restriction regulations
of 40 CFR Part 268.

Generators of hazardous wastes must determine if the waste is restricted from land disposal

under 40 CFR Part 268. The following reporting and recordkeeping requirements apply.

s Ifa generator determines that he is managing a restricted waste and the waste does not
meet the applicable treatment standards, with each shipment of waste, the generator
must notify the treatment or storage facility in writing of the appropriate treatment
standards;

¢ Ifthe generator determines that he is managing a restricted waste and the waste can be
disposed without further treatment, with each shipment of waste, the generator must
submit to the treatment, storage or disposal facility a notice and certification stating

that the waste meets the applicable treatment standards;

OU3 SOP 12
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¢ [f the generator determines that he is managing a waste subject to an exemption from
a prohibition on the type of land disposal method utilized for the waste, with each
shipment of waste, the generator must submit to the receiving facility a notice stating

that the waste is not prohibited from land disposal;

e If the generator is managing prohibited waste in tanks, containers, or containment
buildings regulated under 40 CFR 262.34, and is treating such waste in-such tanks,
containers, or containment buildings to meet applicable treatrnent standards, the
generator must develop a waste anaiysi_s plan which describes the procedures the

generator will carry out to comply with the treatment standards; and

e If the generator determines whether the waste. is restricted based solely on his
knowledge of the waste, all supporting data used to make this determination must be

retained on-site in the generator's files.

The generator must retain on-site a copy of all notices, certiﬁcations, demonstrations, waste
analysis data, and other documentation produced pursuant to these requirements for at least three
years from the date the waste was last shipped from. the site. It should also be noted that it is
prohibited to dilute a hazardous waste in order to circumvent the land disposal prohibitions (40
CFR 268.3). Once a waste is determined to be a "restricted waste", an appropriate Treatment,

Storage, and Disposal Facility (TSDF) can be selected to properly treat and dispose of the waste.
7.3 On-Site Accumulation

As discussed in Section 5.0 above for each IDW generated, a large quantity generator (LQG)
must make the appropriate hazardous waste determination per 40 CFR Part 262.11. If the IDW
is determined to be hazardous, then the IDW will typically be stored on-site prior to shipment
off-site for disposal. The following requirements apply to all hazardous IDW being stored on-

site prior to shipment.
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73.1 EPA Identification Number (40 CFR Part 262.12)

Any facility which is a LQG of hazardous wastes must not treat, store, dispose, transport or offer
for transportation any hazardous waste without first obtaining a EPA identification number from
EPA (or the authorized state). Hazardous wastes cannot be offered to transporters or to

treatment, storage or disposal facilities that have not received a EPA identification number.

7.3.2 On-Site Hazardous Waste Accumulation (Stomge) (40 CFR 262.34(d))

Two types of accumulation areas for hazardous waste are permissible for a LQG without RCRA
interim status or a Part B permit. These are ﬁe "90-day storage area" and the "satellite
accumulation station" (SAS). The SAS requirements are discussed below. With regards to a
"00-day storage area”, a LQG may store hazardous wastes on-site for up to 90 days or less in a

storage area, provided that the following conditions are met:

o If the waste is placed in containers, the requirements of 40 CFR Part 265 Subpart I

(container requirements) are met. See below for container requirements;

o If the waste is placed in tanks, the requirements of 40 CFR 265 Subpart J (tank

requirements) are met. See below for the tank requirements.

e At closure, the generator closes the storage area per the requirements of 40 CFR

265.111 and 40 CFR 265.114;

e The date which the hazardous waste is placed in the storage area.is clearly marked on

the container, and the container is clearly marked as "Hazardous Waste";

» The facility complies with 40 CFR Part 265 Subpart C, Preparedness and Prevention

(See Section 6.3.3 below);

e The facility complies with 40 CFR Part 265 Subpart' D, Contingency Plan and
Emergency Procedures (See Section 6.3.4); '

o The facility complies with 40 CFR Part 265.16 training requirements (See Section 6.6
below);
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e Any hazardous wastes which are stored longer than 90 days must first be granted an
extension by EPA (or authorized state).

90-Day Storage Area Container Rgﬁiremehts (40 CFR Part 265 Subpart 1)

Hazardous waste stored in containers must meet the following requirements:

e Containers must Be in good condition, free of leaks;

o Hazardous wastes must be compatible with contaiﬁel_' (or liner) material,
e Containers must always be kept closed except to adr;‘i or remove Wastés; |
¢ Containers must be héndled in a manner to avoid ruptures;

o The storage area must be inspected at least weekly to check for container

deterioration; and

e Incompatible wastes must be stored separately with separate secondary containment.

Incompatible wastes are wastes that are unsuitable for co-mingling because the co-mingling

could result in any of the following:

e Extreme heat or pres'sure generatioﬁ;

e Fire;

¢ Explosion 'or violent reaction;

» Formation of substances that have the potential to react violently;

e Formation of toxic dusts, mists, fumes, gases, or other chemicals; and/or.

e Volatization of ignitable or toxic chemicals due to heat generation.
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90-Day Storage Area Tank Requirements (40 CFR Subpart J)

LQGs that accumulate or store hazardous wastes in tanks or tank systems must meet the

following requirements:

¢ For tanks existing prior to July 14, 1986, an assessment of tank must be performed and
certified by an independent, qualified, licensed engineer. The written certification
must be kgpt on file at the facility (40 CFR 265.191);

¢ New tank systems (fhose built after July 14, 1986) must meet tank technical standards
and have been certified by an independent, qualified, licensed engineer. The written
certification must be kept on file at the facility (40 CFR 265.192);

e New tank systems must have adequate secondary containment and leak detection
systems. Existing tanks must be upgraded to meet these standards by the time the
tank is 15 years of age (40 CFR 265.193);

e Tanks must be operated to prevent system failure, overflow and spills. Tanks must be
operated with sufficient freeboard to prevent overtopping (40 CFR 265.194),

¢ Inspect the tanks at least once each operating day for the following:
- Discharge control equipment;
- Monitoring equipment and controls;
- Tank level; and |
- Evidence of leaks or spills. (40 CFR 265.195)
e Inspect the tanks at least weékly.for corrosion; erosion or leal_(s;.

e The tank must meet the closure and post-closure care provisions of 40 CFR

265.197; and

o Store iﬁcompatible wastes separately (40 CFR 265.199).
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Satellite Accamulation Station (SAS) Requirements (40 CFR 262.3ﬂc).)

A SAS is a container placed at or near the point of waste generation for the purpose of collectmg

the waste as it is being generated. For example, a container may be placed in the quallty control

laboratory for collection of hazardous wastes generated in the: laboratory. This SAS may collect

up.to 55 gallons of hazardous waste or 1 quart of acute hazardous waste. The SAS does not need

to meet the requirements of a storage area, provided the following conditions are met:

The amount of hazardous waste accumulated at the SAS does not exceed 55 gallons

(or 1 quart of acute hazardous waste);

The SAS is located at or near the point of generation where the waste is initially
accumulated and is under the control of the operator of the process generating the

waste;

The container used is in good condition, is. compatible with the wastes being

accumulated, and is kept closed except to add or remove wastes;

The container is marked with the words "Hazardous Waste" or other words to identify

the contents; and

Once the 55-gallon limit is reached, the date is marked on the container and the
contamer is moved from the SAS within three days to a proper location. For
example the wastes must elther be moved to the storage area or be picked up by a -

waste transporter and moved off-site.

7.3.3 Preparedness and Prevention (40 CFR Part 265 Subpart C)

The following preparedness and prevention steps must be taken concerning the hazardous waste

storage area.

The storage area must be operated and maintained to minimize the possibility of fire,

explosions or releases of hazardous waste;

The facility must have appropriate communication systems, ﬁfe-ﬁghting equipment,

spill control equipment and decontamination equipment; o
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e All emergency response systems and equipment must be tested monthly with .

documentation and maintained to assure proper operatioh;

o Persons handling hazardous wastes must have immediate access to alarms and/or

' communication systems;

e The storage area shall have adequate aisle space for emergency response activities;

and

o The facility must attempt to make arrangements with the local police, fire
departments, emergency fesponse teams, and local hospitals to assure readiness for

potential emergencies associated with the storage area.

7.3.4 Contingency Plan and Emergency Procedures (40 CFR Subpart D)

A LQG that accumulates or stores haza.rdous waste on site in a 90-day storage area must develop
and keep current a contingency plan for the facility. The purpose of the contingency plan is to
provide an organized plan of action and delegation of responsibilities and authority to specific
facility pefsonnel to respond to emergency situations fhat may require both the facility and/or
outside resources. The contingency plan is designed to minimize hazards to humans or the
environmegt from fires, explosion or any unplanned sudden or non-sudden release of hazardous

waste/hazardous waste constituent to air, soil or surface water in compliance with the

- requirements of 40 CFR 265 Subpart D. A Contingency Plan will be maintained on the site if

hazardous IDW are accumulated on-site.
The key components of the contingency plan include the following (40 CFR 265.52):

e A description of the emergency response organization, including designation of the

Emergency Coordinator and alternates;
o Response procedures;

¢ Emergency notification;
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o Arrangements with local authorities;

o List of names, addresses and phone numbers of designated emergency personnel and

alternates;
e List of emergency response communication equipment and locations;
¢ Evacuation procedures, routes and alternates; and

e Procedures for amending the plan.

Copies of the plan must be sent to (40 CFR 265.53):

e The Project Manager;
e Lincoln County Sheriff’s department;
¢ Libby fire department; and

o Other agencies as deemed appropriate.

The emergency coordinator (EC) is the key person facilitating emergency preparedness and
response. The EC or designated alternate shall be on-site or on-call at all times. The EC and
alternates must be trained and thoroughly familiar with the contingency plan, emergency
response activities and operation of the. facility. The EC must know the locations and
characteristics of all waste generated, location of all records within the facility and the facility
layout. The EC must have the aut_hority to commit the resources needed to carry out the spill
response plan. Any person or department who first discovers any spill of a hazardous
waste/material is respbnsible for notifying the spill response/emergency response coo'rdinator.
The EC for the Libby Mine Site field investigations will be the EHS Officer with the Field Team

Leader and the Project Manager as alternates.

The contingency plan should be reviewed and immediately amended when:
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o Changes in applicable regulations occur;

e The plan fails in an emergency;

e Changes are made to emergency procedures;

¢ Changes occur in emergency personnel list; or

¢ Changes occur in emergency equipment list,

7.4 Pre-Transportation Requirements

Prior to transporting hazardous wastes or offering hazardous wastes for transportation off-site,

the generator must comply with the following:

. Packa.gé the hazardous wastes in DOT-approved containers per 49 CFR Parts 173,
178 and 179. DOT-approved containers (such as drums) are usually marked as being
DOT—appfovéd); '

e Label the hazardous wastes according to DOT labeling requirements per 49 CFR Part
172; ' '
e Mark each container (of 110 gallons or less) used in transportation with the following:

HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal. If found,

contact the nearest police or public safety 'authority or the EPA.
- Generator's Name and Address
- Manifest Document Number

o Ensure that the initial transporter placards the transport vehicle with the appropriate
placard in accordance with 49 CFR Part 172 Subpart F.

7.5 Manifesting Off-Site Shipmeats of Hazardous IDW

Any generator which transports or offers for transportation hazardous waste for off-site
treatment, storage or disposal must prepare a manifest according to manifest instructions for each
shipment of similar hazardous wastes. The manifest must be carefully filled out with each
OU3 SOP.12

Rev. No. 0

Date: September 26, 2007
Page 21 of 25

e




|

Libby Superfund Site Operable Unit 3 Standard Operating Procedure

shipment. Take care to follow the instructions and use the terms as listed in the instructions. A
generator must designate on the manifest one facility (designated 'facility) which is permitted to
handle the waste described on the manifest (40 CFR 262.20).

The generator must determine if the state to which the wastes are destined (consignment state)
requires use of its own manifest. If so, then the coﬁsignment state's manifest must be used. If'the
consignment state does not require use of its manifest, and the state in which the waste shipment
originates (generator state) does, then the manifest from the generator state must be used. If both
states have manifests, use the consignment state manifest, making suré that there are sufficient
copies to meet the generator state distribution requirements. If neither state requires use of its

manifest, then any uniform hazardous waste manifest may be used (40 CFR 262.21).

The manifest must contain at least enough copies such that the generator gets two copies, the

transporter gets one copy and the designated facility gets one copy. Some states require

~ additional copies to be sent to the state. At the time of shipment, the generator must keep one

copy (the generator copy) of the completed, signed manifest and give the remaining copies to the
transporter. Eéch copy must have the signature of the generator and the transporter at the time of
shipment. The original manifest shall be returned to the generator ohce the shipment reaches the
designated facility and the manifest is signed by the designated facility (40 CFR 262.21). -

If the original, signed manifest is not received by the generator within a certain number of days,

action by the generator is required. These requirements are discussed in the following sections:

e If, after 35 days from the date of shipment, the original manifest copy is not yet
received by the LQG, the LQG must contact the transporter and/or the designated
dispbsa] - facility to determine the status of the hazardous waste (40 CFR
262.42(a)(1)).

e If after 45 days from the date of shipment, the original manifest copy is not yet
received by the LQG, the LQG must submit an exception report to the U.S. EPA (or

authorized state). The exception report must include a copy of the manifest along
OU3 SOP 12
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with an explanation of efforts to locate the hazardous wastes and the result of these

efforts (40 CFR 262.42(a)(2)).

7.6 Personnel Training

Any person, and their immediate supervisor(s), involved in waste management ata LQG facility
which stores hazardous waste in a 90-day storage area must undergo initial and annual training
for hazardous waste management (40 CFR 262..34(a)(4) and 40 CFR 265.16). Facility personnel
are required to successfully complete a pfogra.m of classroom instruction or on-the-job fraining
that teaches them to perform hazardous waste management duties relevant to their jobs. The

program must be directed by a person trained in hazardous waste management procedures.

The training must be designed to enable personnel to effectively respond to emergencies by
becoming familiar with emergency procedures, emergency equipment and emergency systems,

including the following;

4

e Procedures for using, inspecting, repairing and replacing facility emergency and

monitoring equipment;
o Communications or alarm systems;
¢ Response to fires or explosions; and

e Off-site communication.

Employee training is to be held at regular intervals. Emergency planning information, e.g., the
Contingency Plan, also should be provided to state and local emergency response agéhcies at
regular intervals (40 CFR 265.37 and 265.53). Employees required to receive the training cannot
work unsupervised until they have completed the training requirements (either classroom or on-
the-job training). In addition, facility personnel must take part in an annual review of the initial

training.

The following records must be maintained at the facility for employees affected by this training:

QU3 SOP 12
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e Job title for each position and name of employee filling each job;
¢ Job descriptions for each position related to hazardous waste managemént; .

¢ - Written description of type and amount of initial and continuing training that will be

given to each person filling the various job pbsitio_ns; and

¢ Documentation that necessary training has been given and completed by each affected

personnel.

Training records are required té be kept on current personnel until closure of | the facility. For
former employees, training records must be kept for at least three years from the date the
employee last worked at the facility and may be transferred if the employee stays within the same
company (40 CFR 265.16(¢). |

7.7 Reporting and Recordkeeping
The following reports are required of a LQG:

e Manifest exception reports as discussed in Section 6.5 above.

e A LQG must submit a Biennial Report to the EPA (or authorized state) every even
numbered year by March 1, e.g., March 1, 2008 for the 2007 reporting year. The
Biennial Report is to be submitted on EPA form 8700-13A.

The following records are required to be kept for a minimum of three years by the LQG:

e The signed original manifests;
e Biennial reports;
e Exception reports;

e All records pertaining to hazardous waste determinations; and

OU3 SOP 12
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¢ Land disposal determination records, notification and certification records.

8.0 QUALITY ASSURANCE AND QUALITY CONTROL

All IDW data must be documented in the field logbooké, field forms, manifests, including
rationales deviations from this SOP. The Field Team Leader or designated QA reviewer will
check and verify that IDW documentation has been completed per this procedure and other

procedures referenced herein.
9.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

EPA, 1991. Management of Investigation-Derived Wastes During Site Inspections, EPA May
1991, EPA/540/G-91/009
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure —I

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is based on MWH SOP-13, Groundwater Elevation
Medsurements, Revision 1.0, March 2004, modified for use at the Libby Asbestos Supérfund Site
OU3. Field measurements of static water levels or depth to groundwater are necessary for the
determination of purge volumes, groundwater elevations, direction of groundwater flow, and
non-aqueous phase liquid (NAPL) thickness. The accuracy, precision, and reliability of these
measurements are dependent on the proper use and care of the field instruments. Consistent
methods and practices of data collection (in accordance with recommended manufacturer
instructions) must be followed to obtain valid and useful data. Common instruments used to
collect groundwater elevation and NAPL thickness data include electric water level indicators
and dual-phase probes, and chalked tape. Dué to decontamination difficulties, dual-phase probes
will only be used in wells containing or suspected of containing NAPL. Use of these probes in
“clean” wells may result in cross-contamination. All groundwater elevation measuring

equipmenf will be decontaminated prior to field use and between wells.

This SOP provides a standard reference for selection of the proper equipmeﬁt and use of the
proper techniques for measurement of groundwater elevation and NAPL thickness. The purpose
of these procedures is to enable the user to collect representative and defensible groundwater
elevation and NAPL thickﬁess data.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in groundwater elevations measurements must foilOw health and safety
protocols described in the health and safety plan. Asbestos fibers are thin and long fibers so
small that they cannot be seen by the naked eye. Asbestos fibers are easily inhaled when
disturbed and when embedded in the lung tissue can cause health problems.- Significant éxposure
to asbestos increases the risk of lung cancer, mesothelioma, asbestosis (non-cancerous lung

disease), and other respiratory diseases (ATSDR 2006).
vy u
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3.0 DEFINITIONS

~ Dual-Phase Probe: A device consisting of a spool of small-diameter graduated cable or tape
and a weighted probe attached to one end, used to measure NAPL thickness. A buzzer emits an

intermittent signal when the probe contacts water and a steady signal upon contact with NAPL.

Electric Water Level Indicator: A device consisting of a spool of small-diameter graduated
cable or tape and a weighted probe attached to one end, used to measure static water levels. A

_buzzer emits a steady signal when the probe contacts water.

Static Water Level: The elevation of the tdp of a column of water in a monitoring well or
piezometer that is not influenced by pumping or conditions related to well installation,

hydrologic testing, or nearby groundwater extraction.

NAPL: NAPL may be lighter than groundwater (e.g., gasoline), or heavier/denser than
groundwater (e.g., chlorinated solvents). Light non-aqueous phase liquid (LNAPL) is commonly
encountered at the water table surface. Dense non-aqueous phase liquid (DNAPL) is encountered

at the interface between impermeable and permeable materials below the water table.

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often, additional personnel may be
involved. Project team member information will be included in project-specific plans (e.g., work
plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult
the appropriate documents to determine project-specific roles and responsibilities. In addition,

one person may serve in more than one role on any given project.

Project Manager: Selects site-specific measurement methods and locations for groundwater

elevation measurements with input from other key project staff, and applicable oversight
agencies.
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Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements
the sampling program, supervises other sampling personnel, and ensures compliance with SOPs

and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnel): Assists the FTL, project
geologist/hydrogeologist, or engineer in the completion of tasks and is responsible for the proper

use and maintenance of groundwater elevation measuring equipment. - -
5.0 STATIC GROUNDWATER LEVEL MEASUREMENTS
Introduction

Unless otherwise specified, electric water level indicators will be used to measure depth to water.

Depth to water measurements will be converted to groundwater elevations.

A water-level measurement will be obtained prior to purging the well and also immediately
following sampling. The total depth of the well will also be measured and recorded before

purging the well.
Measuring Point

A measuring point (MP) shall be selected and marked for each monitoring well and
piezometer in which water level measurements will be made. Generally, the MP will be
the top of the well casing on the north side. The MP will be permanently marked using
an indelible marker or a notch cut into the PVC casing. When the top-of-casing elevation

of a monitoring well or piezometer is surveyed, the licensed surveyor shall measure the

. OU3SOP 13
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MP elevation and reference this measurement to an appropriate datum (such as feet above

mean sea level).

‘Water Level Measurements

When water levels are measured to describe the groundwater potentiometric surface, the
water level will be measured prior to purging. All wells to be gauged during a monitoring
event and used to construct the potentiometric surface should have water levels taken

within the same 24 hour period.

Water levels will be measured to the nearest 0.01 foot using an electronic water-level
indicator. The measurement will be made to the measuring point reference mark placed

on the top of the PVC well casing.

Prior to use for each measurement, the water level indicator will be decontaminated with

an Alconox® solution followed by a distillpd water rinse.

An electronic probe consists of a contact electrode attached to the end of an insulated
electrical cable, and a reel which houses an ammeter, a buzzer, or other closed circuit
indicator. The indicator shows a closed circuit and flow of current when the electrode
touches the water surface. The electronic probes used shall be calibrated periodically by
comparing the depth-to-water readings between the electronic probe and a steel surveyors'

tape.
The procedure for measuring water levels with an electric probe is as follows:
1. Switch on and test that the battery is charged.

2. Lower the probe into the well until the ammeter or buzzer indicates a closed
circuit. Raise and lower the probe slightly until the shortest length of cable that

gives the maximum response on the indicator is found.
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3. With the cable in this fixed position, note the depth to water from the Measuring
Point (MP).
4. Repeat as necessary until at least two identical duplicate measurements are

obtained. Record the final measurement with time and day of the measurement.

Calibration of the electronic probe will be checked at regular intervals as part of regular
maintenance measuring the position of the electrode to check that the calibration marks on the

electronic probe correspond to those on the steel surVeyors tape.

‘Well Depth Measurements

The total depth of a well shall be measured by sounding with a weighted steel surveyors'
tape or other steel or fiberglass measuring tape, weighted as needed. For shallow wells,
- the electronic water-level probe maiy also be used as a méasuring device. Procedures to

be followed are specified below.

1. For calibration, measure the distance between the zero mark on the end of the measuring
tape and the bottom of the weight to the nearest 0.1 foot at the beginning of each well

depth measurement aétivity day, and whenever the apparatus is altered.

2. Lower a weighted tape into the well until the tape becomes slack or there is a noticeable
decrease in weight, which indicates the bottom of the well. Care should be taken to lower

the tape slowly to avoid damage to the bottom of the well by the weight.

3. Raise the tape slowly until it just becomes taut, and with the tape in this fixed position,
note the tape reading opposite the MP to the nearest 0.1 foot.

4. Add the values from the distance from the end of the tape to the end of the weight
together, round this number to nearest 0.1 foot, and record the resulting value as "well
depth below MP" in the "Remarks" column of the Water Level Monitoring Record form.
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Calibration of the electronic probe will be checked at regular intervals as part of regular
maintenance measuring the position of the electrode to check that the calibration marks on the

electronic probe correspond to those on the steel surveyors tape.

6.0 NAPL THICKNESS MEASUREMENT

Free product, or NAPL, thickness measurements will be made using a dual-phase probe. This
instrument is equipped with a sensor capable of detecting NAPL. The probe emits a steady
signal when in contact with NAPL and an intermittent signal when in contact with water. The

procedures outlined below will be followed in obtaining field measurements of NAPL thickness.

1. Caution will be exercised while opening and working around wells with known NAPL
contamination as explosive atmospheres may exist. Monitoring of the well
atmosphere will be conducted in accordance with the project-specific health and safety

plan.

2. Verify the well identification (ID). number. Check and ensure proper operation of
| measuring equipment above ground. Prior to opening the well, don personal

protective equipment as required. Use caution when opening well cap.

3. If measuring LNAPL lower the probe slowly into the well. Upon contact with

LNAPL, the probe should emit a steady sound signal. Raise and lower the probe
slightly about the NAPL level a few ﬁmes to accurately determine the point of contact. -

Record the value determined to the nearest 0.61 foot from the surveyed reference point

on the well casing. If no reference is available, record in the logbook or on the field

form where the measurement was taken from (e.g., north side of inner casing).

4, With the buzzer still sounding advance the probe further down the well until the sound
signal changes from steady to intermittent. This should indicate the probe has come

into contact with water. Raise and lower the probe slightly about the LNAPL-water

QU3 SOP 13
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interface a few times to accurately determine the depth of the interface. Record the
depth measurement from the tape. Values will be recorded to the nearest 0.01 feet
from the MP. If no reference mark is present, record in the logbook or in the field
form where the measurement was taken from (e.g., from the north side of the inner

casing). The difference between the two measured values is the LNAPL thickness.’

. If determining DNAPL presence, lower the pfobe slowly into the well until an

intermittent signal is emitted. Raise and lower the probe slightly above the water levél
a few times to determine the accurate point of contact. Record the measured depth to
the nearest 0.01 feet from the surveyed reference point in the field 1ogbbo'_k or on the
field form. If no reference is available, record in the logbook or on the field form

where the measurement was taken from (e.g., north side of inner casing).

. Lower the probe slowly through the water column until a steady signal is emitted.

Raise and lower the probe slightly about the DNAPL-water interface level a few times
to accurately determine the depth of the inferface. Record the DNAPL-water interface
level to the nearest 0.01 feet from the surveyed reference point. If no feference is
available, record in the logbook or on the field form where -l_:he measurement was taken
from (e.g., north side of inner casing). .The difference between the two values is the

water thickness.

. Record well number, top of casing elevation, and swrface elevation if available.
. Record the time and day of the measurement.

. Some water-level measuring devices have marked metal or plastic bands clamped at

intervals along the measuring line used for reference points to obtain depth
measurements. The spacing and accuracy of these bands will be checked before each
round of measurements because they may loosen and slide up or down the line,

resulting in inaccurate reference points.
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7.0 QUALITY ASSURANCE AND QUALITY CONTROL

All groundwater elevation measurements must be documented in the field logbooks and/or field
forms, including rationales deviations from this SOP. The Field Team Leader or designated QA
reviewer will check and verify that field documentation has been completed per this procedure

and other procedures referenced herein.

All equipment must be operated according to the ranufacturer’s specifications, including
calibration and maintenance. Calibration of the electronic probe will be checked at regular
intervals as part of regular maintenance measuring the position of the electrode to check that the

calibration marks on the electronic probe correspond to those on the steel surveyors tape.

8.0 DECONTAMINATION

All equipment used in the sampling process shall be. decontaminated prior to field use and
between sample locations. Deconta.rhination procedures are presented in SOP-7. Personnel shall
don appropriate personal protective equipment as specified iﬁ the health and safety plan.-' Any
investigation-derived waste generated in the sampling process shall be managed in accordance

with the procedures outlined in SOP-12.

9.0 REFERENCES
Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

Nielson, D.M., 1991. Practical Handbook of Ground-Water Monitoring, Lewis Publishers, Inc.,
Chelsea, ML,

U.S. Environmental Protection Agency (USEPA), 1986. RCRA Ground-Water Monitoring
Technical Enforcement Guidance Document, OSWER-9950.1, September 1986.
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S N o m am e

1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to establish the baseline
requirements, procedures, and responsibilities inherent to the collection of outdoor ambient air
samples. Air samples will be collected as part of the outdoor ambient air program conducted in
accordance with the applicable Libby Operable Unit 3 (OU3) Sampling and Analysis Plan
(SAP).

2.0 RESPONSIBILITIES

All staff with responsibility for the collection of outdoor ambient air samples are responsible
for understanding and implementing the requirements contained herein as well as other related
project-specific requirements.

Team Leader — The team leader is responsible for communication with EPA regarding status
and progress of the sampling event and providing support to field team staff to ensure all
necessary resources are available for implementation of the ambient air program.

Field Team Leader (FTL) - The FTL is responsible for ensuring that the specifics related to
the collection of outdoor ambient air sampling described in this procedure are followed by all
staff and that all quality assurance/quality control procedures related to this program are
implemented.

Field Team Members — The field team members are responsible collection and documentation
of samples as described in the SAP and this SOP.

3.0 REQUIRED EQUIPMENT
The following is a general list of equipment that may be used:

» Sampling pump — The selected sampling pump will be capable of a flow-rate and pumping
times sufficient to achieve the desired air sample volume. The sampling pump will provide a
non-fluctuating air-flow through the filter, and will maintain the initial volume flow-rate to
within £10% throughout the sampling period.

» Transmission electron microscopy (TEM) sample cassettes — commercially available, 25-
millimeter (mm), three-piece cassette with a 50mm electronically conductive extension cowl
loaded with a 0.8 micrometer (um) mixed cellulous ester (MCE) filter.

s Pump housings —Weatherproof enclosure to house pump and batteries.

= Stands — metal fenceposts to hold sample cassettes at the desired height (6 feet) will be used
to support the sample cassette in order to isolate the sample from the vibrations of the
sampling pump.

s Inert tubing — Tygon tubing used in the sampling train to connect the outflow end of the
sample cassette to the sampling pump. Tubing has a 1/4” inner diameter and 7/16” outer
diameter.

SOP AMB-LIBBY-OU3
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® Rotameter — A rotameter calibrated such that the operator can measure flow rates to +5%
accuracy at the expected sampling flow rate.

s Field sample data sheets (FSDS) — specific data related to the collection of each sample will
be recorded on a OU3-specific stationary ambient air FSDS. This sheet will contain all
relevant information regarding equipment used, flow rates, and collection times.

s Field logbook
» Plastic bags
s Sample labels

m Clear packaging tape

Ink pen

4.0 PROCEDURES

4.1 Selection of Air Volumes and Flow Rates

Samples collected as part of the outdoor ambient air monitoring program are to be collected
over a 5-day sampling period. This represents collection duration of 120 hours or 7,200
minutes. The target volume of air to be collected for each sample will be 14,000 liters for the
collection period. As a result, samples will be collected at a flow rate of 2.0 liters/minute,
which will result in a sample volume of approximately 14,400 liters. .

In no event shall a sample be collected at a flow rate lower than 0.92 L/min, since the linear
flow velocity would fall below 4 cm/sec, which is the minimum velocity specified by
International Organization for Standardization (ISO) method 10312.

As samples are initially collected during this program and analyzed, flow rates and sample
times may be adjusted to ensure the sample filter has proper loading for the required analytical
analysis and sensitivity goals.

4.2 Calibration Procedures and Flow Rate Adjustments

Each sampling pump will be calibrated before the start of each ambient air sample collection
cycle. This is to ensure that each sampling pump is measuring the flow rate or volume of air
correctly.

Calibration of Rotameter with an Electronic Calibrator

Rotameters used for pump calibration are calibrated to a primary flow standard. Procedures for

rotameter calibration with the primary flow standard meter are as follows:

1. Ifthe electronic calibrator does not automatically adjust to account for temperature and
pressure changes, obtain the actual temperature and pressure in Libby, MT from the
local National Oceanic and Atmospheric Administration (NOAA) weather station or
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8.
9.

from temperature and weather reference centers. Record actual temperature and
pressure in the fields provided on the Precision Rotameter Calibration Data Sheet
(Attachment 1).

Set up the calibration train as shown in EPA SOP #2015 Figure 4 (Attachment 2) with
the sampling pump, rotameter, and primary flow meter.

Hold the rotameter as vertical as possible.
Turn the primary flow standard and sampling pump on.
Adjust the pump until the desired flow rate is attained.

Calibrate rotameter to desired ball reading, as read from the middle of the flow ball.
Record value in the Ball Reading column on the rotameter calibration data sheet.

Check adjusted flow rate of sample pump to the primary flow standard. Ten repetitive
flow measurements will be averaged and that result recorded in the flow rate column for
the selected interval.

Repeat this process at 10 intervals over the range of the precision rotameter.

Input data into rotameter calculation sheet to generate the corrected flow rate.

Calibration of Sampling Pump with a Rotameter

Prior to sample collection, each sampling pump will be calibrated with a rotameter that has
been calibrated as described in Section 4.2.1. The procedures used for sampling pump
calibration are as follows:

1.

Set up the calibration chain as shown in EPA SOP #2015, Figure 5 (Attachment 2)
using a rotameter, sampling pump and a representative sample cassette. The sample
cassette to be used for sampling is installed between the pump and the calibrator.

To set up the calibration train, attach one end of tubing to the sample cassette base;
attach the other end of the tubing to the inlet plug on the pump. Another piece of tubing
is attached from the sample cassette cap to the rotameter.

Hold the rotameter as vertical as possible.
Turn the sampling pump on.

Adjust the sampling pump until the middle of the float ball on the rotameter is lined up
with the pre-calibrated flow rate value.

Each rotameter used for field calibration will be transported to and from each sampling location
in a sealed zip-top plastic bag. The sample cassette cap and attached tubing for rotameter
checks will be stored in the site enclosure in a plastic bag.
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Adjustment of Flow Rates During Flow Checks

Flow checks will be performed daily. During these checks, flow rates will be adjusted back to
the target rate of 2.0 L/min. Adjustment of flow rates during flow checks will be performed as
described below and as the last action before leaving a sampling location anytime the sampling
pump is moved. Should the flow rate change from the target flow rate, the following procedure
will be used to make the adjustment:

1. Connect the rotameter as described in Section 4.2.2 steps 1 to 3.
2. Record the observed flow rate and time of observation.
3. Adjust the flow rate to the target flow of 2.0 L/min.

Attachment 3 illustrates the volume tracking spreadsheet that will be used in the field to
determine the time required for sample collection. To track the scheduling of calibration
checks, the field teams will use the Calibration Check Schedule Worksheet. An example of
this worksheet is included as Attachment 4. Copies of all volume tracking spreadsheets and
Calibration Check Schedule Worksheets will be provided to the project data manager at the
conclusion of each sampling event. Electronic copies are suitable and will be placed in the
project-specific FTP site within one week from completion of each sampling event.

4.3 Outdoor Ambient Air Sample Collection Procedures
Selection of Outdoor Ambient Air Sampling Locations

The position of each sampling location will be fixed; the sample will be collected from the
same location for the duration of the outdoor ambient air sampling program. GPS points will
be collected for the location of each station. The location should be placed to minimize
interference from large trees and road dust.

Sampling Protocol

Each outdoor ambient air sample will be collected, after pump calibration, according to the
following procedures:

1. Place a sample label on the sample cassette indicating a unique Index ID.

2. Set up the sampling train; attach the air intake hose to the sample cassette base. The
sample cassette will be positioned such that it is held facing downwards at an angle
equal to or less than 45° from horizontal. Set the sample cassette to a height of 6 feet
above ground surface. Remove the sample cassette cap.

3. Complete the upper portion of the FSDS form including: station information, Index ID,
collection height, location description, QC type, cassette lot number, pump number,
flow meter number, pump start date and time, and starting counter.

4. Turn the sampling pump on.

5. Check the sampling pump daily and adjust the flow rate, as needed.
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At the end of the sampling period, orient the sample cassette up, do not remove the
sampling cassette from the sampling train. Record the ending flow rate.

Tum the pump off. Record the pump stop date and time.

Remove the tubing from the sample cassette. Still holding the sample cassette upright,
replace the inlet plug on the sample cassette cap and the outlet plug on the sample
cassette base. Note: Do not put sample cassettes in shirt or coat pockets as the filter
can pick up fibers.

Place each sample cassette in a plastic sample bag. Each bag should be marked with the
same Index ID as the sample cassette. Place clear packaging tape over the sample
identification label.

10. Transport the sample cassettes to the sample coordination area and provide the sample

coordinator with the appropriate documentation with the samples.

Pump Failure Procedures
If a sampling pump faults prior to the total desired run time, the following procedures should be

used:
I.
2.

6.
7.

Record the time of the observed pump fault in the field notes.

Record the stop time as the time of the last field flow check.

Record the ending flow rate as the rate observed at the time of the last field flow check.
Turn the sampling pump back on and calibrate as required (Section 4.2.2).

Restart sample collection.

Note the pump fault on the FSDS form.

Use pump fault time and flow information, if it can be retrieved.

If a pump fault occurs a second time, sampling shall be terminated, and the sample will be
archived.

4.4

Quality Assurance/Quality Control

Equipment Maintenance

The manufacturers’ instructions regarding operating procedures and maintenance will be
reviewed prior to equipment use. Equipment and instrumentation will be utilized in accordance
with manufactures instructions.

SOP AMB-LIBBY-OU3
Rev. No. 1

Date June 30, 2008
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Collection of Field Quality Control Samples

Field quality control (QC) samples will consist of three types: lot blanks, field blanks, and co-
located samples. Field QC samples will be collected at the frequency specified in the
applicable OU3 SAP.

4.5 Documentation

Documentation of outdoor ambient air sampling will be recorded in three main locations: field
logbooks, field sample data sheets, and the Daily Observation/Impact memorandum. Each of
these is discussed below.

Logbooks

Documentation of field activities conducted as part of this program will be recorded in
logbooks maintained specifically for this sampling program. The procedures specified in OU3
SOP No. 9 will be followed for logbook records.

Field Sample Data Sheets

Detailed sampling information will be recorded for each sample on an OU3-specific stationary
ambient air FSDS (provided in SOP No. 9, Attachment 1).

Daily Observation/Impact Memorandum

For each day that outdoor ambient air samples are collected a Daily Observation/Impact
Memorandum (DOI) will be completed. An example of the DOI is included in Attachment 5.

Information to be recorded will include the following: general weather conditions (including if
there is any visible frost on the ground/sample cassette and if there is existing snow cover on
the ground), location of all removal and remedial actions being conducted, other observations
that could affect sample results, and any equipment issues.

5.0 REFERENCES

International Organization of Standardization (ISO). 1995. Ambient Air — Determination of
Asbestos Fibers — Direct Transfer Transmission Electron Microscopy Method. ISO
10312:1995(E).

SOP AMB-LIBBY-OU3
Rev. No. 0
Date September 26, 2007
Page 7 of 7
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SOP AMB-LIBBY-OU3

ATTACHMENT 1

PRECISION ROTAMETER CALIBRATION DATA SHEET




_ Sheet No.: F1-
LIBBY OU3 PHASE 1
_ Precision Rotometer Calibration Data Sheet
~alibration Date: Calibration By:
""" Rotometer ID: ' Primary Standard ID:
Actual Temp (°F): - Actual Pressure (in. Hg):
Ball Reading = Y (mid-bail) Flow Rate = X, (L/min)
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

Rotometer Calibration Procedure:

1.

2.

Obtain the actual temperature and actual pressure in Libby, MT from the MET station. Record the actual
temperature and actual pressure in the fields provided above. :
Calibrated rotometer to desired ball reading with a sampling pump and cassette in-line. Cassette must be

~ . the same type and from the same lot of cassettes that will be used for sampling. Record value in Ball’

Reading column.

Check adjusted flowrate of sample pump to the Dry Cal flow calibrator primary flow standard. 10 repetitive -

flow measurements will be averaged and that result recorded in the Flow Rate column for the selected
interval. '

Repeat this process at 10 intervals over the range of the precision rotometer.

Input data into rotometer calculation sheet to generate the corrected flow rate.



ROTAMETER CALlBRATION CALCULATIONS

Rotameter #:
Calibration Date

X4 = Actual Flow Rate (Ipm)
Y = Ball Reading (Center)

X4 Y

Corrected Data
X, = Corrected Flow Rate (Ipm)

Y = Ball Reading
X, Y
0
0
0
0
0
0
0
0
0
0

Primary Standard 1D:
Air Pump(s) ID:

y=mx+bhb
m = x coef. = slope
b = const.

Regression Output:
Constant #DIV/0)
Std Emr of Y Est #DIV/01
R Squared #DIV/0!
No. of Observations 0

X Coefficient(s) #DIV/0!

Actual Temperature (°F)
Actual Barametric Pres. (in Hg)

Regression Output:

Constant #DW/O!
Std Err of Y Est #DIV/0!
R Squared #DIV/0I
- No. of Observations 10
X Coefficient(s) #DIV/0!
RolameierclalcSheeLxlsIData
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ATTACHMENT 2

CALIBRATION TRAIN FIGURES
(from EPA SOP #2015)




APPENDIX B .

Figures

FIGURE 4. Calibrating &8 Rotameter with a Bubble Meter

BUBBLE METER/ELECTRONIC
CALIBRATOR

Personal Sampling Pump




APPENDIX B

Figures

FIGURE 5. Calibrating a Sampling Pump with a Rotameter

FILTER CASSETTE

Gilian| (]

/

Personal Sampling Pump
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ATTACHMENT 3

VOLUME TRACKING SPREADSHEET EXAMPLE
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SOP AMB-LIBBY-OU3

ATTACHMENT 4

CALIBRATION CHECK SCHEDULE SPREADSHEET EXAMPLE



Week No.

LIBBY OU3 AMBIENT AIR
CALIBRATION CHECK SCHEDULE

Dates:

A-1

A2

A-3

A4

Time Sched

Time
Complete

Time Sched

Time
Complete

Time Sched

Time
Complete

Time Sched

Time
Complete

A-5

A-6

A-7

A-8

‘ Tlme.

Time Sched

Time

Complete

Time Sched

Time
Complete

Time Sched

Time
Complete

Time Sched

Complete
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ATTACHMENT 5

DAILY OBSERVATION/IMPACT MEMORANDUM SPREADSHEET EXAMPLE



LIBBY OU3 AMBIENT AIR SAMPLING PROGRAM
DAILY IMPACT/OBSERVATION MEMORANDUM

This report represents a summary of obseivations made during the say that could potentially impact the results
of samples collected as part of the ambient air sampling program as described in AMB-LIBBY-OU3: Collection

of Outdoor Ambient Air Samples.

Date:
From:

Weather Conditions: describe the general weather conditions for the date of this memo.

OBSERVED ACTIVITIES: describe observed activities that could effect sample results (wildfires, street
sweeping, city maintenance).

Potentially Impacted Sample " Estimated Proximity to Sample
Locations . Description of Activity Location :

[EQUIPMENT ISSUES: describe all equipment issues that could affect sample vaibility.

Description of Actions Taken to

Potentially Impacted Sample
Rectify Issues

Locations Issue

DEVIATIONS FROM GUIDANCE DOCUMENT describe previously undocumented deviations related to the

ambient air program.
Potentially impacted Sample - List Mod FForm Number
Locations Describe Deviation Completed
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1.0 INTRODUCTION

This Standard Operating Procedure (SOP) describes the general procedures that will be
followed during redevelopment of groundwater wells at Operable Unit 3 (OU 3) of the
former W.R. Grace Mine site located near Libby, Montana. The objective of well
redevelopment is to remove loose sediments and encrustation material that may affect the
representativeness of groundwater samples collected from the wells. This SOP describes
procedures for the removal of fine-grained material that may be plugging the well, filter-
pack, and the natural formation in the immediate vicinity of the screened interval. The
procedures outlined in this document are not intended to address wells that are fouled by

chemical encrustation or biofouling.

Well redevelopment as defined in this SOP involves mechanical processes only.
Mechanical processes involve brushing, surging, bailing, and possibly pumping the well
to remove fine-grained material from the well, screen, filter-pack, and the natural
formation in the immediate vicinity of the screened interval. The procedures described in
this SOP are based on industry standards for redeveloping groundwater wells as well as
other types of wells (e.g. extraction and production wells). This SOP is intended to
provide procedural guidelines that allow flexibility based on well construction, real-time
field observations, and collaboration between the project team (e.g., the W.R. Grace
/Remedium Group Project Manager, the MWH Project Manager, experienced MWH

hydrogeologists, and an experienced well-service contractor).

1.1 SEQUENCE OF ACTIVITIES FOR PERFORMING WELL
REDEVELOPMENT

The general sequence of activities to be followed during well redevelopment are as
follows:

1) Measure initial static water-level.

2) Remove pumping system, if applicable.

3) Measure pre-redevelopment total well depth.
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4)

5)

6)
7
8)

9

Measure water-quality parameters (e.g. pH, specific conductivity,

temperature, dissolved oxygen and turbidity).

Perform pre-rehabilitation short-term specific capacity (SpC) test using a
dedicated bailer or clean submersible pump to evaluate the general hydraulic

conductivity of the well prior to development.
Perform mechanical redevelopment.

Measure water-quality parameters.

Perform additional mechanical redevelopment.

Measure water-quality parameters.

10) Perform post-rehabilitation short-term SpC test using a dedicated bailer or

clean non-dedicated submersible pump test the general hydraulic conductivity

of the well after development.

Detailed procedures for well redevelopment are provided in the following sections of this

SOP.

1.2 DEFINITIONS

The following definitions are used throughout the remainder of this SOP:

Bailer - A long, narrow bucket-like device with an open top and a check valve

at the bottom that is used to remove water and/or sediments from the well.

Filter-Pack - Uniform, clean sand or fine gravel that is placed in the annulus
of the well (between the borehole wall and the well screen) to stabilize the
adjacent formation and also prevent formation material from entering through

the well screen.

Flow Rate - The rate at which water is being pumped out of a well; usually

measured in gallons per minute (gpm).




Surge Block — A surge block is a downhole tool comprising a shaft with a
larger diameter rubber packer or “squeegee.” The packer diameter is slightly
larger than the inside diameter of the well casing and screen. The surge block
is used in an up and down motion in the screened section to gently force water
into and out of the filter pack and adjacent formation. The packer typically
has a relief hole or valve to limit pressure to the filter pack — the relief valve is
particularly important when surging wells that are screened adjacent to low
permeability formations. The surge block also can be equipped with a circular
hard plastic or wire brush placed below the packer to loosen scale or biofilm

from the well screen.




2.0 GENERAL REQUIREMENTS
This section describes the general procedures for redeveloping wells.
2.1 HEALTH AND SAFETY CONSIDERATIONS

The health and safety of all contracted employees is the responsibility of the contractor or
subcontractor and all appropriate health and safety equipment required for the work (e.g.,
personal protective equipment) will be provided by the contractor. The contractor is
responsible for having copies of the material safety data sheets (MSDS) for any
chemicals brought to the site and for training contractor employees concerning hazard
communication (29 CFR 1910.1200). A documented taiigate safety meeting will also be

performed daily, and will be attended by all on-site personnel.
2.2 FIELD DOCUMENTATION

Field details of well redevelopment wil.l be recorded in a field logbook and on a
designated field form. The following information will be documented during the well
redevelopment process:

«  Well identification

« Date and time of field activities

o Measured well depth (pre- and post-redevelopment)

« Water levels (pre- and post-redevelopment)

« Pumping rate and water-level drawdown during SpC testing

« Periodic water-quality parameters during development

» Type of equipment used

« Total volume of water removed

« Purge water handling and disposal information
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2.3 INVESTIGATION-DERIVED WASTE

MWH anticipates that investigation-derived waste generated during well redevelopment
activities at OU3 will be limited to spent PPE. Most of the wells at OU 3 were
production wells and there is no reason to assume that any of the wells were
contaminated. For redevelopment of the OU 3 wells, it is assumed that the purge water
can be safely discharged to the ground surface, away from the well head. Water-quality
parameters (e.g. pH, specific conductivity, temperature, dissolved oxygen and turbidity)
will be measured in the field. If any indications of contamination are detected (high or
low pH, odors, colors or sheens) purging will cease immediately and the purge water will
be collected for characterization and proper disposal. Purge water volumes will be

recorded in the field logbook.
2.4 DECONTAMINATION

It is important that every effort be made to avoid contamination or cross-contamination of
the wells. All down hole equipment including bailers, surge blocks and pumps will be '
steam cleaned or thoroughly hand washed using an anionic detergent (e.g., Alconox or
Liquinox) and distilled water or water from an approved source before the first use and

after redevelopment activities have been completed at each well.




3.0 PROCEDURES FOR WELL REDEVELOPMENT

This section of the SOP describes the general procedures for mechanically redeveloping

wells.
3.1 PRE-REDEVELOPMENT ACTIVITIES
3.1.1 Pre-Redevelopment Static Water-Level Measurement

The depth to water level will be measured to the nearest 0.01 of a foot using a clean,
electric water-level indicator. The depth to water will be measured at the designated
measuring point (usually the north side of the top of casing) each time a water level is
collected; this will ensure consistent measurement data throughout the redevelopment
process. The pre-redevelopment depth-to-water measurement will be taken prior to

removing any pump system in the well.
3.1.2 Removal of Pump System

If the well is equipped with a pump, drop-pipe, wires, tubing or other equipment, they

will be removed by lifting by the well-service rig.
3.1.3 Pre-Redevelopment Total Well-Depth Measurement

The well depth will be measured using the electric water-level indicator (to the nearest
0.01 of a foot). The well depth will be measured at the same designated measuring point
as the static water level each time a measurement is collected; this will ensure consistent

data throughout the redevelopment process.
3.1.4 Pre-Redevelopment Hydraulic Testing

Hydraulic testing will consist of a simple short-term specific capacity (SpC) test to
measure flow rate and associated drawdown in gallons-per-minute per foot (gpm/ft).

These data will be useful for evaluating the immediate benefits of the redevelopment
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activities and will be useful for establishing a baseline for this parameter. The SpC tests
will be performed with a decontaminated submersible pump or disposable bailer. The
test will be limited to establishing a sustainable pumping rate and associated drawdown
over a 60-minute pumping period for a simple comparison between pre-and post-

redevelopment test results.

If a submersible pump is used it will be set in the screened section of the well,
approximately 2 feet above the bottom of the well, for the duration of the test. The initial
pumping will be at a low rate (e.g., | gpm) and will be adjusted accordingly to maintain a
quasi-steady-state water level near, but above the pump intake. Ideally, a submersible
pump will be used for the SpC testing and the flow rate will be displayed on the
controller. In small-diameter wells, a dedicated disposable bailer may be used instead of

a submersible pump.

During pumping, water-level measurements will be collected manually to the nearest
0.01 foot with an electric water-level meter to monitor the drawdown of the groundwater.
The time, depth-to-water, and pumping rate in gpm will be recorded at 5 minute intervals
on the attached Specific Capacity Testing Data Sheet. The stabilized pumping rate will
be divided by the stabilized drawdown (pre-test water level minus the stabilized water
level) to calculate the SpC in gpm/ft. The stabilized pumping rate established during the
pre-redevelopment test will be the initial flow rate during the post-redevelopment SpC

test.
3.1.5 Water-Level Recovery

After hydraulic testing, the water level in the well will be allowed to recover to
approximate static equilibrium prior to performing the initial mechanical redevelopment
described below. If the rate of change between water-level readings is equal to or less
than 0.02 foot per hour (a’bout 0.5 feet per day), then it can be assumed that the water
level recovery has reached static equilibrium. However, if the rate of change between
readings is large (i.e., greater than 0.02 foot per hour), then further time will be allowed

for aquifer recovery until rates reach a level equal to or less than 0.02 foot per hour.




3.2 MECHANICAL WELL REDEVELOPMENT

Mechanical redevelopment will consist of brushing and/or surging the screened section of
the well followed by bailing and/or pumping to remove scale, sediment, and other debris
dislodged from the well. The brushing and surging process may be completed
simultaneously if a brush is built onto the surge block. The brush and/or surge block will

be lowered and raised repeatedly to perform the brushing and surging action.

Each 10-foot section of well screen will be brushed and/or surged separately for an
approximate duration of 15 minutes, followed by bailing and or pumping to remove the
dislodged materials. This process will continue until the entire section of well screen has
been brushed and surged. Brushing and/or surging will continue until there is a noticeable
decrease in the amount of scale, sediment, and debris being bailed or pumped from the
well. However, it will be recognized that the brushing/surging process can damage the
well if the screen is broken or the tools are of improper size. If it appears that excessive
amounts of filter-pack are being drawn into the well, it may be prudent to reduce the
brushing/surging efforts to minimize further damage to a broken well screen or removal
of the filter-pack. These types of observations and revised procedures will be clearly

noted in the field logs.

3.3 MEASUREMENT OF WATER-QUALITY PARAMETERS

1) Monitor groundwater quality parameters including pH, specific conductivity,
temperature, and turbidity. These parameters will be measured at the
beginning of well redevelopment and after evacuation of each borehole

volume,

2) A minimum of three borehole volumes will be removed from the wells by

bailing and pumping.

3) Water collected from the well will be considered representative of formation
water when water-quality parameter measurements satisfy the following

criteria:
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« pH £0.5 of pre-redevelopment measurements
« Specific Conductivity + 10% of pre-redevelopment measurements
« Temperature + 1° of pre-redevelopment measurements

« Turbidity < 5 nephelometric turbidity units (NTUs) preferable; up to 30
NTUs is acceptable.

3.5 POST-REDEVELOPMENT ACTIVITIES

3.5.1 Post-Redevelopment Total Well-Depth Measurement

The well depth will be measured using an electric water-level indicator (to the nearest
0.01 of a foot) immediately following the mechanical redevelopment activities. The post-
redevelopment well depth should be very similar to the well depth noted on the well
completion log (if available). No debris or sediment should remain in the well bottom

following redevelopment activities.

3.5.2 Post-Redevelopment Hydraulic Testing

The simple short-term SpC test described above in Section 3.1.4 will be repeated after
well redevelopment to measure flow rate and associated drawdown in gpm/ft. These
results will be compared to the pre-redevelopment SpC results to evaluate the immediate
benefits of the redevelopment activities and to establish a post-redevelopment SpC

baseline for each well.
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REFERENCES

Code of Federal Regulations (CFR). The OSHA Hazard Communication Standard - Part
No. 1910, Occupational Safety and Health Standards, Subpart Z Toxic and
Hazardous Substances, 29 CFR 1910.1200.
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BOREHOLE PURGE VOLUME CALCULATIONS



ATTACHMENT B
BOREHOLE PURGE VOLUME CALCULATIONS

The following information is used to calculate casing, annular, and total borehole
volumes:
1) Total depth of well (TD)

2) Measured static water level (WL)
3. Screen length (SL)

3) Well casing inner diameter (ID)
4) Borehole diameter (BD)

5) If the standing water column (SC) is longer then the screen length, the length
of filter pack installed above the screen needs to be included in the borehole

volume calculation.
Total Borehole Volume: Vi=(Vc+Van)x 748 gal/ﬁ3

where: Vi= Total purge volume (gals)
Ve= Volume of water in well casing (ft*)
Va= Volume of water in well annulus (ft®)

n = Estimated porosity of sand pack (usually 30%)
Casing Volume: Ve=nr2h,

where: Vc¢= Casing volume (ﬁ3 )
r; = Radius of well casing (ft)
h, = Height of water column (i.e., total well depth minus

static water level depth) (ft)
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Annular Volume: Va=mn(7 - 1,9 h,

where: Va= Annular volume (ft*)
r,= Radius of borehole (ft)

r, = Radius of well casing (ft)

h, = Total vertical saturated thickness of sand pack (ft).

B-2
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ATTACHMENT B

LIBBY LABORATORY MODIFICATIONS FOR TEM ANALYSES



(]
g? Request far ModHication
To
Laboratory Activities
LB-000016

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Lab Applicable forms — copies to; EPA, Voipe, COM-Denver, All project labs
Individual Lab Applicable forms — copies to: EPA, Volpe, COM-Denver, Inttiating Lab
Method (circle onefthose applicable): TEM-AHERA, TEM-ISO 10313, PCM-NIOSH 7400, PLM-NIOSH 8002,
EPA/BOO/R-83/116, ASTM D5755-85, EPA/540/2-80/005a, Other:

Requester:___Jeange O Title: _President
Company: Reseryoits Environmental, ine. Date: _Decembar 2, 2002
Description of Modn‘catxon
Pe odifications and dariﬁmtio s b the T Electron Mi anagl
= SirK 3 £ = A

Reason for Modification:

To oplitpiza the efficiency of air sample gnalysis and to provide consistency in analvtical procedures and data
recording In the projact laboratores.

Potennal lmpllcabons of this Modlfwuon

Laboratory Applicability (circie one): [All]  Individual(s)

Duration of Modification (circle one):
Temporary  Date(s):
Analytical Batch ID:

Temporary Modification Farms ~ Attach legible coples of approved form w/ all assoclated raw data packages

Ermanentl (complete Proposed Modification Section) Effective Date: _HISTORIC

Permanent Modification Forms — Maintain tegible copies of approved torm in a binder that can be accessed by TEM
analysts,

Proposed Modification to Method (attach additional shests if necessary; state section and page numbers of

Method when appllcabla)
the attached fof the description aof the TEM-IS rifications/modifications

Technical Review: éz '22'5_4,7 . ﬁﬂ& Date: 2 3 eem'l 2003

(Laboratory Manager or d& )
Pro]ect Review and Approval: Date:4 Apn! 2003
(Volpe: Mark Ranoy)
Approved Bg#%nd__m‘e \qu.d:_fﬂm.l.g‘_Dm 3ApMI2003
Ceviwton-Modifcaton tor TEM 150
Pm 1002



1.

Modlfication:

The ISO method requirement is if the specimen grid exhibits more than approximately 10% obscuration
on the majority of the grid openings, the specimen shall be designated as overloaded. A rejection criteria
of >25% obscuration and <50% intact grid openings will be used for this project. The 25 % overload
criteria resulted from various communications that took place 29 December 1999 between EPA Region 8,
Camp Dresser McKee, Volpe Center, and Reservoirs.

Modification:

1SO 10312 is a direct preparation method. If samples are visibly overloaded or contain loose debris and
they have not been previously analyzed (the filter is whole) they will be prepared indirectly according to
procedures described in ASTM D5755-95. If the sample has been previously analyzed or rejected in the
microscope (section removed from the filter), prepare the sample indirectly according to EPA/540/2-
90/005a by plasma ashing a portion of the original filter and dcpositing an aliquot on a secondary filter.
Secondary filters will be analyzed according to the ISO counting rules for this project. Calculations are
modified to contain a dilution factor. This indirect preparation procedure is embraced to enable the
capture of data from samples that otherwise would be rejected.

Clarification:

Stopping rules for ISO analyses are completion of the grid opening on which the 100 asbestos structure
has been recorded, or a minimum offour grid openings. For this project, 2 maximum of ten grid openings
will be read unless specifically instructed otherwise.

If abundant chrysotile is present, the chrysotile count may be terminated at the end of the grid opening
where the 100™ chrysotile structure is counted. The analysis will continue recording amphibole fibers
only until the remaining grid openings to be analyzed are completed. The grid opening location
designation will be followed by a “*" 10 indicate the grid openings where only amphibole asbestos was
recorded, i.e. K&6*.

This clarification in structure counting and recording is to provide consjstency in analytical procedures
and data recording in the project laboratories,

. Modifications and clarifications: Structure counting and recording

a. Modification: Non-asbestos structures arc not being recorded. This project-specific modification
stems fram our necd only to quantify contaminants of concern: the asbestos levels at 2 given sample
location.

b. Modification: The overall dimensions of disperse clusters (CD) and disperse matrices (MD) will not
be recorded in two perpendicular directions. The matrix type and individual structures associated with
the matrix or cluster will be recorded as described in the ISO method.

c. Modification: Stuctures that intersect & non-countable grid bar will be recorded on the count sheet
but excluded from the structure density and concentration calculations.

d. Modification: If a structure originates in one grid opening and extends into an adjacent grid opening,
providing that it does not intersect a non-counting grid bar, the entire length of the fiber is recorded.

e. Clarification: If a structure intersects both a countable and a non-countable grid bar, the observed
length of the structure will be recorded.

These modifications and clarifications in structure counting and recording are to provide consistency in
analytical procedures and data recording in the project laboratories.

Devistion-Modification tor TEM ISO
Paga 2012



Mahoney, Ron
From: Raney, Mark [RANEY@VOLPE.DOT.GOV]
Sent: Tuesday, Apni 22, 2003 11:09 AM
To: ‘Mahoney, Ron’
Subject: FW: VOLPE Approved MODS: LB-000015, L.B-000016, and LB-000017
L8.00001S_rtv AR L9-000018_rav Q1R LE000017_row DuRR
4423 polt Ao} Vel Al el
F¥i

> ——Driginal Message—

> From;  Raney, Mark

> Sent Friday, April 04, 2003 9:31 AM

> To: ‘Beckham, Richard', ‘Goldade.rmary@EPAmail.epa.gov'; ‘mgoldade @peakpeak com’
>C¢&  Autlo, Anni

» Subject  VOLPE Approved MODS: LB-000018, LB-0D0016, and LB-000017

>

>

> Volpa provides approval to revised MODs LB-000015, LB-000016, & LB-000017 as attached. Tha attached MODs
include the following changes to the previous versions (received 4/1/03).

>

>* The date indicated in the “Effective Date” field was removed and replacad with "HISTORIC”

> * Under the “Description of Modification” section the foliowing sentance was added "The purpase of the attached is to
document permanent historic modlifications & clarifications.”

>

> It you have any questions as to these changas or the reason behind them let me know. Please proceed with distribution
of the aceaptad varsions of the attachad for final hardcopy signature.
>

> Mark.
>

> > «<<| B-000015_rev (MR 4-4-03 email).doc>> > > <<LB-000018_rev (MR 4-4-03 emaif}.doc>> > > <<LB-000017 _rev
{MR 4-4-03 emali).doc>>
>

>

» weQOriginal Messagsmea

> From: Beckham, Richard [mailto:BackhamRE@cdm.com|

> Sant Tuesday, Aprii 01, 2003 10:47 AM

> To: 'Goldade. mary@EPAmail.epa.gov’; ‘RANEY@VOLPE DOT.GOV';
> ‘myokiade@peakpenk.com’

> Ce: Autio, Anni

> Subject FW: LB-000015. 1.8-000016, and LB-000017

>

>
> For your review and approval.
>

> - Richard Beckham
>

» =euriginal Message-—r—

> From; Mahoney, Ron {maltto:Rmahoney@EMSL.cam}
> Sent Monday, March 31, 2003 6:11 PM

> To: Beckham, Richard

> Subject LB-000015, LB-000016, and L8-000017

>

>
> Richard,
>

> These should be final. The only recent revision is the addition of the
> Effective Date. These need o go to Mark and Mary for their final blessing.

1



> <<LB-000015(rev 3_31_03).doc>> <<LB-000016 rev. (3_31_03).doc>>
» <<| B-000017 rev(3_31_03).doc>>

>

> R.K Mahoney

> Senior Analyst

> Special Projects Coordinator

> EMSL Analytical, tnc.

> Westmont, NJ

> 800.220.3675, x1218

> mmahoney@emsl.com

>
> <« File: LB-000015(rev 3_31_D3).doc >> <« File: LB-000016 rev. (3_31_03).doc >> << File: LB-ODDD17 rev(3_31
03).doc >> -



Mahoney, Ron

From: Ranay, Mark [RANEY@VOLPE.DOT GOV]

Sent: Wednesday, April 23, 2003 8:02 AM

To: ‘Mahoney, Ron’

Subject: Fw: EPA 'APPROVED CONDITIONAL: LB-000015, LB-000016, and L.B-000017
L5-0900158wv LS-0300%0 rav. L8-0D001Y
2.31.0))ea (31_03)doc roe3_31_03) .00

Ron,

| aimost forgot to forward you this....

See Mary's earlier email below, regarding EPA's approval for MODs LB-15, 16, & 17.
Let me know if you have any questions,

Mark.

—-Original Message——

From: Gotdade.Mary@epamall.apa.gov [maltto: Goldade.Mary@epamall.epa.gov]
Sent: Thureday, April 03, 2003 5:49 PM

To: Beckham, Richard

Cc: Autio, Anni, ‘'macldade@peakpeak.com’; 'RANEY@VOLPE.DOT.GOV'

Subject EPA APPROVED CONDITIONAL: LB-000015, LB-000018, and LB-0606017

Richard,

Mark will modify LB-000015, 16 & 17 to indicata that tha Effective Date
is: Historical.

EPA approves these mods with this changed completed.

“Beckham,
Richard” To: Mary Goldade/EPR/RB/USEPA/US@EPA, "RANEY@VOLPE.DOT.GOV"
<BeckhamRE@cdm.co <RANEY@VOLPE.DOT.GOV>, “mgoldade@peakpeak.com™

<mgoldade@peaakpeak.com>
m> cc:  “Autio, Anni® <AuticAH@cdm.com>
Subject FW: LB-000015, LB-000016, and LB-000017
04/01/03 08:47 AM
For your review and approval.
- Richard Beckham
——-Originat Message—

From: Mahoney, Ron [mailto:Rmahoney@EMSL.com]
Sent Monday, March 31, 2003 6:11 PM
To: Backham, Richard



Suhject: LB-000015, LB-D00018, and LB-000017

Richard,

These should be final. The only recent revision Is the addition of the
Effective Date. These need to go 1o Mark and Mary for their final

blessing.
«<LB-000015(rev 3_31_03).duc>> <<LB-000016 rev. (3_31_03).doc>>
<<LB-000017 rev{3_31_03).doc>>

R Mahonsy

Senior

Spedalm Coordinator
EMSL Analytical, inc.
Westmont, NJ
800.220.3675, x1218
rmahchey@emsl.com

{See attached fila: LB-000015(rev 3_31_03).doc){Eee attached file:
LB-000016 rev. (3_31_03).doc)(Sea attached file: LB-000017
rev(3_31_03).d0c)



D
{gﬁ% 3 Request for Modification
To
* Laboratory Activities
e Ls-?u,oow
Instructions to Requester: E-mail form to contacts at bottom of farm for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:
All Labs Applicable forms — copies to: EPA, Volpe, CDM, All project labs
Individuat Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab
Method (circle one/those applicable): TEM-AHERA, TEM-1SO 10312, PCM-NIOSH 7400, PLM-NIOSH 9002,
EPA/600/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Other:

Requester: R, K. Mahoney Title: _Senior Analyst/Special Projects Coordinater
Company: EMSL Analytical, Inc, Date: 21 January 2003

Description of Modification:

Clarification of bench sheet recording format rid openings | table structures are recorded.
Reason for Medification:

The electronically deliverable spread sheet for TEM analysis developed for the Libby project reguires "ND"

e Detected) to be entered for openings jn which no countable stru s are recorded. The ND e
has been used o| electronic deliverables for the Lib roject. e code “NSD” (No Structure Detected) has
been u o jtte| sh until this date. As January 2003, “ND* will be used g

eis a | a ropjcally deliverables.

Potential Implications of this Modification:
There are no potential neqative implications resulting from this clarification of terms.

Laboratory Applicability (circle one): All Indlvldual}(s) EMSL Analytical, Inc,

Duration of Modification (circle one):
Temporary  Date(s):
Analytical Batch ID:

Temporary Modification Forms — Attach legible copies of approved form w/ ail assoclated raw data packages

Permanent (Complate Proposed Madification Section) Effective Date: 21 January 2003
Permanent Modification Forms — Maintain legible coples of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review: _W/ Date: 27 Mows 2003

(Laboratory Maneg!r or designate)
Project Review and Approval: % — Date:_7 March 2003
(Volpe: Mark Raney),/ <~
Approved By: J Date: 7 March 2003
Title: £PA Craniist™

L
(USEPS: Mary Goldade) N

Lab Modincation Formn Revislon §



Mahoney, Ran

From: Raney, Mark [RANEY@VOLPE.DOT.GOV]

Sent: Friday, March 07, 2003 2:50 PM

To: ‘Beckham, Richard', ‘Chariie LaCerra'; ‘rdemalo@emsl.com’; 'rmahoney@emsl.com’; Autio,
Anni; Raney, Mark; ‘brattin@syrres.com'; ‘Goldade.mary@EPAmait.epa.gov'; Montera, Jeff

Subject: RE: MOD LB-000018

| find Laboratory Request for Modification # LB-000019 acceptable as written and here by provide Volpe approval to this
MOD.

Richard, Please make sure MOD [D#s get inserted onto the mod forms themselves (not just the file ID), so you will be
able to identify the IDs based upon hardcopy alone. Also, even though this MOD is applicable to an Individual lab, all
MODs are to be forwarded to all labs for informational purposes and to give thern an opportunity to provide comments. All
labs however are REQUIRED to provide comments to only MODs that are spplicable to ali labs.

Mark Raney
Environmental Engineer

US DOT /Volpe Canter

Environmental Engineering Division, DTS-33
phone: 617-494-2377

cell: 617-634-8223

fax: 617-494-2789

raney@volpe.dot.gov

—-Qriginal Message-—

From:; Beckham, Richard [mallto:BeckhamRE@cdm.com]

Sent. Thursday, March 08, 2003 9:54 AM

Vo: 'Chariie LaCerrra', ‘rdemaiu@ams'x com', rmahone'y@ems\ com'; Auno
Annl; ‘Raney@volpe.dotgov'; ‘bratin@syrres.com'’;
'Goldade.mary@EPArnail.epa.go»/; Montera, Jeff

Subject MOD LB-000019

This MOD impacts onty EMSL. For your review and comment:

<<LB-000019.doc>>
- Richard Beckham



Mahoney, Ron

From: Mary Goldade [mgoldade@peakpeak.com)

Sent: Friday, March 07, 2003 12:29 PM

To: Raney, Mark

Ce: Jeff G. Montera; rmahoney@emsl.com; Autio, Anni; Willlam Brattin;
Goldade.Mary@epamail.epa.gov

Subject: Re: MOD LB-000019

| agrea that this mod form is acceptable, and should be discussed on the
next lab call to be certain similar issues are not encountered at other
labs.

Mary

— Original Message —

From: “Raney, Mark" <RANEY@VOLPE.DOT.GOV>

To: “Qoldade, Mary (HOME)" <mgoldade@peakpeak.com>

Sent Friday, March 07, 2003 10:18 AM

Subject FW: MOD LB-000018

>
> FYI
>

>

> ——Qriginal Message—

> From: Beckham, Richard {mallto:BeckhamRE@cdm.com]

> Sant Thursday, March 06, 2003 9:54 AM

> To: 'Charfie LaCerra'; 'rdemalo@emsl.com’; ‘rmahoney@emsl.com’; Autlo,
> Anni; 'Raney@volpe.dot.gov’; ‘brattin@syrres.com”;

> '‘Goldade.mary@EPAmail.epa.gov’; Montera, Jeft

> Subject MOD LB-000019

>

>
> This MOD impacts only EMSL. For your review and comment:
>

» <<LB-000018.doc>>

> - Richard Beckham

>

>

>



o‘“‘w srq,?e

Request for Modification

To
‘@ Laboratory Activities

LB-000028
Instructions fo Requester.' E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Labs Applicable forms — copies to: EPA, Volpe, CDM, All project labs
Individual Labs Applicable forms — copies to: EPA, Volpe, CDM, Initiating Lab
Method (circle onefthose applicable): TEM-AHERA, TEM-ISO 10312, PCM-NIOSH 7400, PLM-NIOSH 8002,
EPA/600/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Other:_All TEM Methodologies|

Requester: __R. K. Mahoney Title: _Senior Analyst / Special Projects Coordinator
Company: EMSL Analvtical, Inc. Date: _17 June 2003

Description of Modification:
______This is a clarification pertaining to the re-analysis of TEM samples when some of the originally read grid

openings in a samgle selected for re-analysis have become unreadable. In the event that more than half of the

originally read grid opepings have become unreadable, select the closest adiacent sample from the same
sample delivery qroup with adequate intact grid openings for re-analysis. If half or less of the original openings

on the sample selected are unreadable, make note in the Comments box in Data Entry 1 of the TEM EDD as o
which arid openings are unreadable, and proceed with analysis of the original sample.

Reason for Modification:
This clarification is infended to provide more complete TEM re-analysis data.

Potential Implications of this Modification:
There are no negative implications to this clarification.

Lahoratory Applicability (circle one): [AIl  Individual(s)

Duration of Modification (circle one):
Temporary  Date(s):
Analytical Batch ID:

Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

Pemaneny (Complete Proposed Modification Section) Effective Date: 17June 2003

Permanent Modification Forms — Maintain legible copies of approved form in 2 binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Date: /£ du

Technicat Review:

Project Review and Approval; " - : i g . Date:7j !'17/ 03

Date: QZQ&ZQ o

Approved By:
Title:

Lab Modlfication Form Revision §



Mary Goldade
06/24/03 01:20 FM

To: "Beckham, Richard” <BeckhamRE@cdm.com>

cc:

*Autio, Annl" <AuticAH@cdm.com >, ‘Bill Egeland’
<begeland@mastest.com>, "'Bob.Shumate@battaenv.com'"

< Bob.Shumate@battaenv.com >, "'brattin@syrres.com'®

< brattin@syrres.com>, 'Charlie LaCerra' < clacerra@emsl.com>,
*'corbin? 7 @atc-gnviro.com'” < corbin7 7 @atc-enviro.com >,
*'dmazzaferro@mastast.com'™ <dmazzaferro@mastest.com>,
'Gustave Delgado’ <gdelgado?7 @ate-envirc.com>>, "'Garth B.
Freeman'" < gfreeman@mastest.com>, *'jeanneorr@resienv.com'”
<jeannearr@resienv.com >, “'mgoldade@peakpeak.com™

< mgoldade@peakpeak.com >, "'m_szynskie@resienv.com'"
<m_szynskie@resienv.com>, "'Naresh C. Batta'"

< ncbatta@battaenv.com>, "'Raney@volipe.dot.gov™

< Raney@volpe.dot.gov >, "'rdemalo@emsi.com'”
<rdemalo@emsl.com>, " 'rhatfield@mastest.com’”
<rhatfield@mastest.com>, *'rmahoney@emsl.com’"

< rmahoney@emsl.com>, 'Shu-Chun Su' <scsu@delanet.com>,
‘William Longo' <wlongo@mastest.com>

Subject: Re: EPA Approved w/ revisions MOD LB-000028F)

EPA approves Mod LB-000028 with revisions as attached.

LB-000028 (MG 6-24-03).
fary Goldade
Regional Superfund Chemist Phone! (303) 312-7024
&> U.S. Environmental Protection Agency, Region B Fax: (303) 312-6065

1. D90 10t Stpeet, Suite 300

Mail Cade: BEPR-PS
Denver, CO 80202

email: goldade.mary@epa.gov

"Beckham, Richard” <BeckhamRE®cdm.com>

~Beckham, Richard"
< BeckhamRE@cdm.co
m>

06/23/03 08:42 AM

To: 'Charlie LaCerra' <clacerra@emnsl.com>, 'Charlie LaCerra’

ce:

< clacerra@emsl.com>, ""jeanneorr@resienv.com’”
<jeanneorr@resienv.com>, °'rdemalo@emst.com'”
<rdemalo@emsl,com>, "'rmahoney @emsl.com'”
<rmahoney@emsl.com >, 'William Longo’

< wlongo®@mastest.com >, "'rhatficld@mastest.com’™

< rhatfield@mastest.com >, "Bill Egeland’
<begeland@mastest.com >, " ‘'Bob.Shumate@battaenv.com'®

< Bob.Shumate@bartaenv.com>, “"Naresh C. Batta'”

< nchatta@battaenv.com>, 'Shu-Chun Su' <scsu@delanet.com>,
*'corbin7 7 @atc-enviro.com'™ <corbin7 7 @ate-enviro.com>,
'Gustavo Delgado’' <gdelgado?7@atc-envire.com>, ""Garth B.
Freeman'" <gfreeman@®mastest.com>, "Autio, Annj"

< AuticAH@cdm.com >, "'Raney@volpe.dot.gov'"
<Raney@volpe.dot.gov>, *'brattin@syrres.com'”

< brattin@syrres.com>, Mary Goldade/EPR/R8/USEPA/US@EPA,
*'dmazzaferro@mastest.com'® < dmazzaferro@mastest.com>,
"'mgoldade @peakpeale.com’™ <mgoldade@peakpeak.com >,
"'m_szynskie@resienv.com'” <m_szynskie@resienv.com >



This MOD impacts all labs.
- Richard Beckham

<<LB-000028.doc>>

Subject: MOD LB-000028

For your review and comment.




From: "L aCerra, Charles" <CLaCerra@EMSL.com>
To: "Carr, Kim" <KCarr@EMSL.com>; "EMSL Mobile Lab - Asbestos” <mobileasbestoslab@EMSL.com>
Sent: Friday, July 18, 2003 5:57 AM

Attach:  LB-000025_rev (MG 6-04-03 email).doc; LB-000027 (MG 6-24-03).doc; LB-000028 (MG 6-24-

Subject; FW: MODs: LB-000025, 26, 27 & 28

--—-0riginal Message-—-

From: Raney, Mark [mailto:RANEY@VOLPE.DOT.GOV]

Sent: Friday, July 18, 2003 7:53 AM

To: 'Beckham, Richard'; Autio, Anni

Cc: 'Goldade, Mary'; 'Goldade, Mary (HOME)'; 'Orr, Jeaane at Reservoir
Env'; ‘Mahoney, Ron'; 'Demalo, Rob (EMSL)’; 'LaCerra, Charles’
Subject: MODs: LB-000025, 26, 27 & 28

Richard,

LB-000025 (EMSL): Volpe provided approval (with revisions) on 6/18/03 &
EPA approved on 5/14/03 (see emails and attachment below). | have yet
to see a final version for signature. EMSL should finalize, sign and
distribute for signature.

LB-000026 (EMSL): Approved and signed by both Volpe and EPA.

LB-000027 (RES): MOD provided on 6/23/03 via Richard Beckham, Approved
by EPA (with revisions) on 6/24/03. Volpe concurs with EPA and herby
provides approval with EPA's revisions (see attached) RES! should

finalize, sign and distribute for signature.

LB-000028 (EMSL): MOD provided on 6/23/03 via Richard Beckham, Approved
by EPA (with revisions) on 6/24/03. Voipe concurs with EPA and herby

provides approval with EPA’s revisions (see attached). EMSL should
finalize, sign and distribute for signature.

Please let me know if anyone has any questions.

Mark.

7/18/2003



——Qriginal Message—

From: Beckham, Richard [mailto:BeckhamRE@cdm.com]
Sent: Wednesday, July 16, 2003 5:30 PM

To: 'RANEY@VOLPE.DOT.GOV'; Autio, Anni

Subject: MOD Status

For MODs 27 and 28, | have email approvals from EPA, but have not been
able

to locate approvals from Volpe. CDM received a hardcopy of 27 with an
original signature from RESI, that was subsequently forwarded to Volpe

on
7/8/3. (Did | miss an approval email?) To my knowledge, a hardcopy of

28
has not been prepared.

- Richard Beckham

—~Original Message—

From: Raney, Mark

Sent: Wednesday, June 18, 2003 10:56 AM
To: 'Mahoney, Ron'

Cc: 'Anni Autio’; ‘Mary Goldade'

Subject: RE: EPA Markups: MOD LB-000025

Ron,

} concur with Mary's comments below. | provide Volpe's approval for MOD
LB-000025 with Mary's changes and the addition of an estimate of the
number of samples involved (i.e,. < 20).

Thanks,
Mark.

-—OQriginal Message—-
From: Mahoney, Ron [mailto:Rmahoney@EMSL.com]

Sent: Wednesday, June 04, 2003 9:27 AM
To: 'Mark Raney'

7/18/2003



Cc: 'Anni Autio'; 'Mary Goldade'; CDM STAFF
Subject; FW: EPA Markups: MOD LB-000025

Mark,

Do you have any other comments for this mod? Mary asked for an estimate
of

the number of samples involved, and we agreed on < 20. The number is
more

likely < 10, but we've deceided to err on the conservative side.

If | can get your input, we can put this one to bed.

R.K. Mahoney

Senior Analyst

Special Projects Coordinator
EMSL Analytical, Inc.
Westmont, NJ
800.220.3675, x1218

mahoney@emsi.com

—--Original Message——-

From: Mary Goldade [mailto:mgoldade@peakpeak.com)

Sent: Wednesday, May 14, 2003 6:32 PM

To: Beckham, Richard; 'Charlie LaCerra’; jeanneorr@resienv.com,;
rdemalo@emsl.com; rmaheongy@emsl.com; 'William Longo';
rhatfield@mastest.com; 'Bill Egeland’; Bob. Shurnate@battaenv.com; 'Naresh
C. Batta": 'Shu-Chun Su’; corbin77@atc-enviro.com; 'Gustavo Delgado’,
'Garth B. Freeman'; Autio, Anni; Raney@volpe.dot.gov, :
brattin@syrres.com; Goldade. mary@EPAmail.epa.gov;
dmazzaferro@mastest.com; m_szynskie@resienv.com

Subject: EPA Markups: MOD LB-000025

Suggested changes to the MOD are attached.

Ron-Do you already have in hand an estimate regarding the actual number
of

samples this affects (l.e., are you able to quantify the term

ew/limited"?)

Thanks,

Mary

----- Original Message —

From: "Beckham, Richard" <BeckhamRE@cdm.com>

To: "Charlie LaCerra™ <clacerra@emsl.com>; <jeanneorr@resienv.com=,
<rdemalo@emsl.com>; <rmahoney@emsl.com>; "William Longo™

<wlongo@mastest.com>; <rhatfield@mastest.com>; “Bill Egeland™
<begeland@mastest.com>; <Bob.Shumate@battaenv.com>; "Naresh C. Batta"
<nchatta@battaenv.com>; "Shu-Chun Su™ <scsu@delanet.com>,

7/18/2003

!



<corbin7 7@atc-enviro.com>; "Gustavo Delgado
<gdelgado77@atc-enviro.com>;

"Garth B. Freeman™ <gfreeman@mastest.com>; "Autio, Anni"
<AutioAH@cdm.com>; <Raney@volpe.dot.gov>; <brattin@syrres.com>,
<Goldade. ma[y@EPAmaﬂ €pa.gov>; <dmazzaferro@mastest com>;
<mgoldade@peakpeak. com>; <m szynskie@rglegv com>

Sent: Wednesday, May 14, 2003 3:28 PM

Subject: MOD LB-000025

> This MOD impacts only EMSL. For your review and comment:
>

> <<LB-000025.doc>>

> - Richard Beckham

<<| B-000025_rev (MG 6-04-03 email).doc>> <<LB-000027 (MG
6-24-03).doc>> << B-000028 (MG 6-24-03).doc>>
>

>
>

7/18/2003



Mary Goldade To: Anni Autio

07/29/03 01:57 PM o Mark Raney

Subject: LB-000027 & LB-000028 are signed and mailed

Anni & Joe,
! have mail you the original copiew of the mods LB-000027 & LB-000028.
Several of the email approval pages were not provided. | attached them.

fhary Goldade
Regional Superfund Cheinist Phane! (303) 312-7024
s, US, Enwironmental Pratection Agency, Region 8 Fax: (303) 312-6065
{%} 000 19* Street, Suite 300 email: goldade.mary@epa.gov
Mail Codet BEPR-PS
Denver, CO 80202

EE N N T B G IR N AR e e



€D SLa) ’
‘\“ “ ‘Request for Modification

' to
%, M g Laboratory Activities

LB-000029b
Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File appraved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Labs Applicable forms ~ copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms — copies to: EPA. Volpe. COM, Initiating Lab

Method (circle one/those applicéble): TEM-AHERA TEM-ISO 10312] PCM-NIOSH 7400 NIOSH 9002

EPA/G00/R-93/116  -|ASTM D5755 EPA/540/2-90/005a SRC-LIBBY-03
Other:
Reqpester: Lynn Woodbury Title: _Technical consullant
Company: Syracuse Research Corporation .. ___Date: _December 7, 2006

Description of Modification:

Permanent clarifications to laboratory-based Quality Control {QC) samMa_Msns The purpose of the attached is 1o
standardize the frequency of analysis and procedures for interpratation of the results for laboratery-based Quality Controt
(QC) samples for TEM analvses of air and dust. The general concepts presented in this modification may aiso be used for
soil and water, but specific details regarding the frequency and interpratation_of laboratory QC samples wilt need to be

adiusted for these media.

Rsason for Modification:
This modification is needed 1o standardize the frequency with which different lypes of QC samples are prepared in different
laboratories in the program, and to ensure that ail results are evaluated in accord with a standard set of criteria.

Potential Impiications of this Modification: _
There are no potential neqative implicalions resulting from this standardization of QC procedures.

Laboratory Applicability (circle one): Al Individual(s)

Duration of Modification {circle one):
Temporary Date(s):
Analytical Batch 1D:

Temporary Modilicaticn Forms — Atiach legible copies of approved fomw w/ all associated raw data packages

[Permanen]  (Complete Proposed Modification Section)  Effective Date:
Pemanent Modification Forms ~ Maintain legible copies of approved form in a binder thal can be accessed by analysts.

Data Quality Indicalor (circle one) — Piease reference definilions on reverse side for direction on selecting dala quality indicators:
[Not Applicabig Reject Low Bias Estimate High Blas No Bias

Proposed Modification to Method (altach additional sheets if necessary; state section and page numbers of Method
when applicable):

Technical Review: L-ﬂ Date:

. (Laboratory ManaWuare) / ,
Project Review and Approval: oy Date: Lf/z 5‘/ 22

(Vbibe/Project Techniohl Leaddr designale) 7]
Date: fH ij {d&

ac
it or designate)

L B RH25D w7 ot



DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The COnditiéns outlined in the modification
form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be consndered

approximations. The condmons outlined in the maodifi catton form. suggest that associated sample data are reliable, but

estimates.

High Blas - Samples associated with this modification form are useable, but results are likely to be biased high. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high.

No Blas - Samples associated with this modification form are useable as reported. The condltlons outlined in the
modtf cation form suggest that associated sample data are refiable as reported.

LB-000020D v7.doc



QC Sample Type Definitions _
There are three categories of TEM laboratory QC samples: Blanks, Recounts, and Repreparations.

Blanks

Lab Blank (LB) - This is a TEM grid that is prepared from a new, unused filter by the Iéboratory and is analyzed
using the same procedure as used for field samples.

Recounts

Recount Same (RS) — This is a TEM grid that is re-examined within the same laboratory and by the same
microscopist who performed the initial examination. The microscopist examines the same grid openings as were
counted in the original examination. Recount Same TEM analyses will be selected in accord with the procedure
presented in Attachment 1.

Recount Different (RD) — This is a TEM grid that is re-examined within the same laboratory but by a different
microscopist than who performed the initial examination. The microscopist examines the same grid openings as
were counted in the original examination. Recount Different TEM analyses will be selected in accord with the
procedure presented in Attachment 1.

Interlab (IL) - This is a TEM grid that is re-examined by a microscopist from a different laboratory than who
performed the initial examination. The microscopist examines the same grid openings as were counted in the
original examination. interlab TEM analyses for air and dust will be selected in accord with the procedure
presented in Attachment 2. :

Verified Analysis (VA) — This is a recount of a TEM grid (same grid openings) peﬁorﬁed in accord with the
protocol for verified analysis as provided in NIST (1994) (provided as Attachment 3). Verified TEM analyses will

* be selected in accord with the procedure presented in Attachment 1.

Regregaraﬂon

Repreparation (RP) - This i is a TEM grid that is prepared from a new portion of the same filter that was used to
prepare the original grid. Typically this is done within the same laboratory as did the original analysis, but a
different laboratory may also prepare grids from a new piece of filter. Repreparations will be selected in accord
with the procedure presented in Attachment 1.

Frequency

The minimum frequency for laboratory-based QC samples for TEM analyses (all media combined) shall be as
follows:

QC Sample Type Min. Frequency
- Lab blank 4% -

Recount same 1%
Recount different 2.5%
Verified analysis 1%
Repreparation 1%
Interlab 0.5%
Total 10%
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Each laboratory should prepare and analyze lab blank, recount (same, different and verified), and repreparation '

samples at the minimum frequency specified in the table above. The selection procedure and laboratory SOP
for the selection of samples for the purposes of recounts and repreparation are provided in Attachment 1.
Samples for interlab comparisons will be selected by EPA's technical consultant (SRC) in accord with the
selection procedure and laboratory SOP provided in Attachment 2.

Procedure for Evaluating QC Samples and Responses to Exceptions

The procedure for evaluating QC sample results varies depending on sample type. These prooedures are
presented below,

Note: The procedures for evaluating QC samples presented below are based in part on professional judgement
and experience at the site to date. These procedures and rules for interpretation may be revised as more data
are collected.

Lab Blanks.

There shall be no asbestos structure of any type detected in an analysis of 10 grid openings on any lab blank. If
one or more asbestos structures are detected, the laboratory shall immediately investigate the source of the
contamination and take immediate steps to eliminate the source of contamination before analysis of any
investigative samples may begin.

Recounts.

Ali recount samples (same, different, verified, and interlab) will be evaluated by comparing the raw data sheets
prepared by each analyst. Note thatthe raw data for samples must include sketches for both the initial and QC
reanalysis, as described in modification LB-000030. All structure enumeration and measurements will adhere to
the established project-specific documentation presented in LB-000016A and LB-000031A. The following
criteria will be used to identify cases where results for LA structures are concordant (in agreement) or discordant
(not in agreement). These LA criteria were established by microscopists experienced in the analysis of Libby
amphibole asbestos, and serve as an initial attempt at review criteria developed using their professional
experience. As the database continues to grow and we learn more, these criteria may be revisited and revised.
Changes to the criteria for LA structures will be accompanied by scientific justification to support the change.
Criteria for concordance on non-LA fibers (OA and C) fibers are the same as described in NIST (1994) (provrded
as Aftachment 3).

Measurement parameter Concordance Rule _

Number of LA asbestos structures within each For grid openings with 10 or fewer structures,

grid opening counts must match exactly. For grid openings with
more than 10 structures, counts must be within
10%. _

Asbestos class of structure (LA, OA, C) Must agree 100% on chrysotile vs. amphibole. For

assignment of amphiboles to LA or OA bins, must
agree on at least 90% of all amphibole structures.

LA Structure length For fibers and bundles, muét agree within 0.5 trm
or 10% (whichever is less stringent)

For clusters and matrices, must agree within 1 um
or 20% (whichever is less stringent)

LA Structure width For.fibers and bundles, must agree within 0.5 um
or 20% (whichever is less stringent).

For clusters and matrices, there is no quantitative
rule for concordance.
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Whenever a recount occurs in which there is one or more discordance, the sample will undergo verified analysis
as described by NIST (1994), and the senior laboratory analyst will use the resuilts of the validated analysis to
determine the basis of the discordance, and will then take appropriate corrective action (e.g., re-training in
counting rules, quantification of size, identification of types, etc). Whichever analytical result is determined to be
correct will be identified with the word “Confirmed” in the sample comment field of the electronic data reporting -
sheet. In the special case where the original and the reanalysis are both determined to have one or more areas
of discordance, a third electronic data report will be prepared that contains the correct results. This will be
identified as QA Type = "Reconciliation”. The Iaboratory should maintain records of all cases of discordant
results and of actions taken to address any problems, in accord with the usual procedures and requirements of
NVLAP. In addition, each laboratory should notify the CDM Laboratory Manager of any significant exceptions
and corrective actions through a job-specific (temporary) modification form. The CDM Laboratory Manager will

" ensure that appropriate Volpe and EPA representatives are notified accordingly.

'Repreparations.

Repreparation samples will be evaluated by comparing the total counts for the onglnal and the re-preparation
samples. In order to bé ranked as concordant, the results must not be statistically different from each other at
the 80% confidence interval, tested using the statistical procedure documented in Attachment 4. Whenever an
exception is identified, a senior analyst shall determine the basis of the discordant results, and if it is judged to
be related to laboratory procedures (as opposed to unavoidable variability in the sample), the laboratory shall
then take appropriate corrective action (e.g., re-training in sample and filter preparatlon countmg rules,
quantification of size, identification of types, etc)

~ Program-Wide Goals

While each laboratory shall monitor the results of the QC samples analyzed within their laboratory and shall take
actions as described above, the overall performance of the program shall be monitored by assembling summary
statistics on QC samples, combining data within and across laboratories. The program-wide goals shall be
interpreted as follows: :

Program-Wide Crliteria

QC%aP"e‘ple Metrlc Good Acceptable Poor .
Lab Blanks | % with »1 asbestos structures 0%-01% | 0.2%-0.5% >0.5%
Concordance on LA count >95% . 85-95% <B5% -

Recounts Concordance on type (chrysotile vs. amphibole) >99% 95%-99% - '<95%
Concordance on LA length . >90% 80%-90% - " <80%

Concordance on LA width T >80% 80%-90% - <80%

Repreps Concordance on LA concentration/loading >95% 90-95% <90%

As the database continues to grow and we leam more, these project-wide goals may be revisited and revised.
Changes to the project-wide goals will be accompanied by appropriate justification to support the change.

REFERENCES
NIST. 1994. Airborne Asbestos Method: Standard Test method for Verified Analysis of Asbestos by

Transmission Electron Microscopy — Versuon 2.0. National Institute of Standards and Technology, Washington
DC. NISTIR 5351. March 1994,
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ATTACHMENT 1

Selection Procedure and Laboratory SOP for Recounts (RS, -RD, VA) and Repreparations (RP) ‘

Selection Procedure

As specified in the Frequency section above, the frequency of Recount Same (RS) should be 1%, the frequency
of Recount Different (RD) should be 2.5%, the frequency of Verified Analyses (VA) should be 1%, and the
frequency of Repreparations (RP) should be 1%, corresponding to a total within-laboratory QC frequency of
5.5% for these analysis types. This is approximately 1 QC sample per 20 field samples. Based on this
frequency, it is possible to determine which laboratory job(s) will have one or more samples selected for recount
analysis or repreparation.

- For those laboratory jobs in which a recount or repreparation sample is to be selected, the analyst should record
the total number of structures observed in each sample. The sample(s) selected for recount or repreparation
should be those within the laboratory job with the highest number of structures per grid opening (GO) aréa
examined (calculated as the number of GOs evaluated * the GO area). When selecting samples for
repreparation, if possible, preferentially select samples in which the total number of GOs is 40 or less. Because
repreparation concordance is evaluated based on concentration, in order to achieve adequate statistical power,
repreparations must prepare and evaluate the same number of GOs as the original analysis to achieve a similar
sensitivity. Hence, the selection of samples with 40 GOs or less will reduce analytical costs associated with
repreparations. When selecting samples for recount, it is not necessary to impose a minimum or maximum
number of GOs because concordance is evaluated on a GO and-structure basis, rather than a concentration
basis. If all samples within the laboratory job are non-detect, a non-detect sample may be selected. A non-
detect sample should be preferentlally selected every 10" selection.

This selection procedure will ensure that the recount analyses and repreparations yleld a dalaset best suited to
assess concordance

Laboratory SOP for Recount Analyses

1. For recount samples, re-analyze the selected sample in accord with the appropriate procedures for each
type of recount (RS, RD, or VA). If more than 10 GOs were evaluated in the original analysis, the original
analyst or laboratory director will select the 10 GOs with the highest number of structures to re-analyze in
the recount analysis. The original analyst or laboratory director should also prepare a list of 5 alternate
GOs, based on the next 5 GOs with the highest number of structures per GO area examined, which may
be analyzed in the event that a selected GO is damaged and cannot be re-evaluated.

2. Record the results using the most recent version of the TEM data recordmg spreadsheet. Identify the
Laboratory QC Type as "Recount Same”, “Recount Different”, or “Verified Analysis”, as appropriate. Be
sure that the grid and GO names match exactly with the names evaluated in the original analysis -
(including dashes, underscores, and spaces). if a GO cannot be evaluated (e.g.. GO is damaged), DO
NOT arbitrarily select a different GO for evaluation. Utilize the list of 5 altemative GOs provided by the
original analyst or laboratory director to select an alternate GO for evaluation. Identify the names of any
GOs that could not be evaluated in the comment field along with a brief description of why they could not
be analyzed (e.g., grid opening F7 torn, not analyzed).

3. Ifthere is one or more discordant GOs between the original analysis and the recount analysis, the
sample will undergo verified analysis as described by NIST (1994), and the senior laboratory analyst will
determine the basis of the discordance, and will then take appropriate corrective action (e.g., re-training
in counting rules, quantification of size, identification of types, etc).

' 1t should be noted that this selection procedure will tend to result in the preferential selection of samples with the highest
air concentration/dust loading values. Thus, summary statistics based on laboratory QC samples may tend to be biased

high.
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4. Submit the recount TEM spreadsheet to the CDM Laboratory Manager usung standard deliverable
procedures.

Laboratory SOP for Regregaratiens
1. Prepare 3 TEM grids using the standard preparation methods for air and dust at the Libby site.
2. Select two gnds and read the same number of total GOs as the ongmal analysis, using the TEM counting
~ rules specified by the CDM Laboratory Manager. For example, if 40 GOs were evaluated in the original

analysis, read 20 GOs from the first grid and 20 GOs from the second grid during the repreparation.
Placé the remaining grid in storage.,

3. Record the results using the most recent version of the TEM data recording spreadsheet Identify the QC
Type as “Repreparation”.

4. Submit the TEM spreadsheet to the CDM Laboratory Manager using standard deliverable-procedures.
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ATTACHMENT 2

Selection Procedure and Laboratory SOP for Interlabs (IL)

Selection Procedure

1.

On the 1st of each month, EPA’s technical consultant (SRC) will compile a list of all samples for which air
and dust TEM results (ISO+AHERA+ASTM) were uploaded into Libby V2 Database in the preceding
month (e.g., on November 1%, specify a date range of Oct 1-31, 2005). The Libby V2 Database query will
be based on the upload date rather than the analysis date to ensure that analyses with ah uploadina -
different month as the analysis date were not excluded®.

Identify the target number of air and dust interlab samples needed to meet the QC requirements for
interlabs specified in the Frequency section above (0.5%). This is accomplished by multiplying the
desired interiab frequency (0.5%) by the total number of air and dust analyses performed in the
preceding month. For example, 178 TEM air analyses in October 2005 * 0.5% = 0.89 (which is rounded
up to 1). At a minimum, at least one air and one dust sample will be selected for interlab analysis.

For each medium (air and dust), rank order the TEM analyses from the preceding month on the total
number of LA structures per GO area examined (calculated as the number of GOs evaluated * the GO
area). Selecting from analyses with a high number of LA structures per GO area examined increases the
likelihood that the GOs evaluated as part of the interlab analysis will have one or more LA structures.

Exclude samples in which the total number of GOs is more than 40 GOs®. Exclude any samples that
have already been selected for interlab evaluation previously.

Select the appropriate number of air and dust interlab samples from the available TEM analyses for
which the total number of LA structures per GO area examined is higher than O (i.e., LA.detects). If the
total number of samples with LA detects is equal to the desired number of interiab samples, select all
detected samples for interlab analysis. If the total number of samples with LA detects is less than to the
desired number of interlab samples, select non-detect samples for interlab analysis. If the total number
of samples with LA detects is higher to the desired number of samples, interlab samples will be selected
to represent multiple laboratories, selecting those samples with the h:ghest number of LA structures per
GO examined first. EPA's technical consultant (SRC) will keep a running total of the number of samples
selected by iaboratory to ensure that the long-term frequency of interlabs for each laboratory is generally
similar.

Submit list of selected interlab samples to the CDM Laboratory M‘anager

Each month, the CDM Laboratory Manager will prowde each laboratory with the fist of samples selected
for Interlab analysis. .

2 Consider the case where the TEM analysis for sample X-12345 was performed on September 22 and the results were
uploaded on October 3. The interlab selection query performed on October 1, if limited to all results analyzed from
September 1-30, would not capture the results for X-12345 because they had not yet-been uploaded. The interlab selection
query performed on November 1, limited to all results analyzed from October 1-31, would also not capture the resulits for
sample X-12345 because the analysis date Is outside of the specified range.

% Because all interlabs will be reprepared, these interlab repreparation samples will also be evaluated for concordance with
the original sample, Because repreparation concordance is evaluated based on concentration, in order to achieve
adequate statistical power, repreparations must prepare and evaluate the same number of GOs as the original analysis to
achieve a similar sensitivity. Hence, the focusing on samples with 40 GOs or less will reduce analytical costs assomated

with repreparations.
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Laboratory SOP

At the Originating Laboratory:

1.

9.

Upon receipt of the interlab sample list from the CDM Laboratory Manager, locate the appropriate sample
filter. If less than ¥z of the sample filter is available, contact the CDM Laboratory Manager to identify an
interlab replacement sample.

Prepare 3 TEM grids using the standard preparation methods for air and dust at the Libby site.

Select two grids and read the same number of total GOs as the original analysis, using the TEM counting
rules specified by the CDM Laboratory Manager. For example, if 40 GOs were evaluated in the original

_analysis, read 20 GOs from the first grid and 20 GOs from the second grid during the repreparation.

Place the remaining grid in storage.

Record the orientation of each grid using the instructions for grid orientation specified in NVLAP'(see
Attachment 5). ’

When performing the TEM analysis, identify the relative position of each structure within the grid opening
using the template provided as Attachment 6. it is not necessary to sketch the actual structure (as this is
already recorded on the hard copy benchsheet), but the analyst should record the structure number
which corresponds to the hard copy benchsheet. The analyst should also record the relative position of
any non-asbestos mineral (NAM) structures. Use a new template for each grid opening.

Record the results using the most recent version of the TEM data recording spreadsheet. Identify the QC
Type as "Repreparation”. '

Submit the TEM spreadsheet to the CDM Laboratory Manager using standard deliverable procedures.

Ident.ify which laboratory will perform the interlab analysis in accord with the following table:

Lab for
Lab for Lab for Lab for Lab for Lab for
Orlg::gtlng Interlab Interlab Interlab Interiab Interiab . Is'::::;:
Sample #1 | Sample #2 | Sample #3 | Sample #4 | Sample #5 #6...
Hygeia Batta MAS "RESI . EMSL-L EMSL-W R t
Batta MAS RESI EMSL-L | EMSL-W | Hygeia (b:pﬁ;i}% :
MAS RESI EMSL.L | EMSL'W | Hygeia Batta withgh oL gb
RESI EMSL-L EMSL-W Hygeia Batta MAS identified for
EMSL-L EMSL-W Hygeia Batta MAS RESI Sample #1)
EMSL-W Hygela Batta MAS RESI EMSL-L

EMSL-L = EMSL, Mobile Lab in Libby
EMSL-W = EMSL, Westmont

If more than 10 GOs were evaluated in the repreparation analysis, the repreparation analyst or laboratory
director will select the 10 GOs with the highest number of structures to re-analyze in the interlab analysis.
The repreparation analyst or laboratory director should also prepare a list of § alternate GOs, based on
the next 5 GOs with the highest number of structures, which may be analyzed in the event that the
selected GO is damaged and cannot be re-evaluated.

10. Ship the grid(s) for the interlab sample to the appropriate laboratory using standard chain of custody

procedures. For each interlab sample, include a list of which GOs should be evaluated for each grid.
The names of the grid and GOs provided on the chain of custody form should match exactly with those
recorded in the original TEM data recording spreadsheet (including dashes, underscores, and spaces).

11. After the interlab laboratory has completed the interlab analysis, it will request copies of the hard copy

laboratory benchsheet(s), the grid opening sketches, and TEM file for each interlab sample.
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12. If areas of discordance are noted, the senior laboratory analyst from the interlab laboratory will contact
the originating laboratory to discuss the basis of the discordance. As needed, the senior laboratory
analyst will then take appropriate corrective action (e.g., re-trammg in counting rules, quantification of -
size, identification of types, etc).

At the Interlab Laboratory.

1. For each grid provided for interiab analysis, place the grid into the TEM grid holder ensuring that the grid
orientation matches that which was specified by the originating laboratory (see Attachment 5 for details).

2. For the 10 GOs identified for interlab analysis, perform TEM analysis using the analysis method and
counting rules specified on the chain of custody. Be sure that the grid and GO names match exactly with
the names provided on the chain of custody (including dashes, underscores, and spaces). If a GO
cannot be evaluated (e.g., GO is damaged), DO NOT arbitrarily select a different GO for evaluation.
Utilize the list of 5 alternative GOs provided by the originating laboratory to select an altermate GO for
evaluation. |dentify the names of any GOs that could not be evaluated in the comment field along with a-

. brief description of why they could not be analyzed (e.g., grid opening F7 torn, not analyzed).

3. When performing the TEM interlab analysis, identify the relative position of each structure within the grid
opening using the template provided as Attachment 6. It is not necessary to sketch the actual structure
(as this is already recorded on the hard copy benchsheet), but the analyst should record the structure
number which corresponds to the hard copy benchsheet. The analyst should also record the relative -
position of any non-asbestos mineral (NAM) structures. Use a new template for éach grid opening.

4. Record the results using the most recent version of the TEM data recording spreadsheet Identify the
Laboratory QC Type as “Interlab”.

5. Submit the TEM spreadsheet to the COM Laboratory Manager using standard deliverable procedures.

6. Contact the originating laboratory to request copies of the-hard copy laboratory benchsheet(s) grid
opening sketches, and TEM file for each interlab sample. .

7. Perform a verified analysis using the procedures presented in NIST (1994) (provided as Attachment 3).

8. Assess the between-laboratory concordance, both on a GO-by-GO basis and on a structure-by-structure
basis, using the Libby-specific recount concordance rules. If areas of discordance are noted, the senior
laboratory analyst will contact the originating laboratory to discuss the basis of the discordance. As
needed, the senior laboratory analyst will then take appropriate corrective action (e.g., re-training in

" counting rules, quantification of size, identification of types, etc).

9. Summarize the results of the verified analysis and docurﬁe’nt any changes in laboratory procedures or
analyst traihing that were implemented to address noted discordances. Provide a copy of this report to
EPA Chemist and the CDM Laboratory Manager. ,

10. Ship the grid(s) back to the originating lab.
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Preface

This Interagency Report (IR) is one of a series of IRs that will form the basis of a method for analysis of
airborne asbestos by transmission clectron microscopy. The form and style of the American Society for
Testing and Materials (ASTM) was adopted as a standard format for this series of reports.
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1. Scope

1.1 This test method describes 2 procedure for verified analysis of asbestos by transmission electron
IMICIOSCOopy.

1.2 The method is applicable only when sufficient information has becn collected during the analyses of a
grid squarc so that individual asbestos structures can be uniquely identified.

1.3 The mothod is written for the analysis of a grid square by two TEM operators but can be used for more
than two opcrators with slight modifications. Duc to the analysis of a grid square by more than one TEM
operator, the test method can be applied only when contamination and beam damage of particles are
minimized. The two TEM operators can use the same TEM for the analysis or the analyses ¢an be done on
different TEMs (in the samc or in differcut laboratorics).

1.4 The method can be used with any set of counting rules applied by all analysts. Though the method
describes verification of asbestos particles, the method can also be used for verification of analyses of
nonasbestos particles if all analysts use the same counting rules.

2. Terminology

2.1 Definitions:

2.1.1 TEM-transmission electron microscope.

2.1.2 grid square, grid opening--un arca on a grid uscd for analysis of asbestos by transmission electron
microscopy.

2.1.3 verified analysis—a procedure in which a grid opening is mdependently anatyzed for asbestos by two
or more TEM operators and in which a comparison and evaluation of the correctness of the analyses are made
by a verifying analyst. Detailed information — including absolutc or relative location, a sketch, orientation,
size (length, width), morphology, analytical information and identification -- is recorded for each observed
structure,

2.13.1 Discussion--Verified analysis can be used to determine the accuracy of operators and to determune
the nature of problems that the analyst may have in performing accurate analyses. Verificd counts can be
used to train new analysts and to monitor the consistency of analysts over time.

2.2 Description of Terms Specific to This Standard:

2.2.1 counting rules--mles used to determine the amount of asbestos present in an asbestos- containing
sample. Counting rules are a part of most methods for analysis of asbestos by transmission clectron
microscopy including the AHERA method and the ISO method (sce definitions below).

2.2.2 AHERA method'—-procedure for analysis of asbestos by transmissian electron microscopy developed
by the Environmental Protection Agency with subsequent modifications by the National Institute of
Standards and Technology.

22.3 ISO method®--procedure for analysis of asbestos by transmission clectron nncroscopy developed by
the International Standards Organization.

22.4 particle—an isolated collection of material deposited on a grid or filter.

2.2.5 structure—a particle or portion of a particle that contains asbestos and that is considered countable
under the method used for asbestos analysis. A structure is a basic unit used in many methods of asbestos

_ analysis to report the amount of asbestos present in a particle.

2.2.6 TEM operator, TEM analyst—pcrson that analyzes a grid square by transtission electron
microscopy to determine the presence of asbestos,

2.2.7 verifying analysr--person that compares the analyses of a grid square by two or more TEM
opcrators, The reported asbestos is compared on a structure-by-struclure basis by the verifying analyst.
Structures that are not matched are relocated and reanalyzed by the verifying analyst. The verifying analyst is

1Code Fed, Reg. 1987, 52 (No. 210), 4182641905,
S0 10312 1993, in press.
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preferably not one of the TEM operators. If this cannot be avoided, the job of verifying analyst should be
rotated between the TEM operators.

22.8 TEM analysis form—~form on which the analysis of a grid square is recorded, The information
recorded for a verified analysis should include at least a sketch of the structure and information related to the
absolute or relative location, size, identification and analytical data for the reported structures.

2.2.9 report form—form on which the evaluation of verified analyses is summanzed. The form should be
identical to or include all information given in Figure X1.1 of Appendix X1.

2.2.10 SR (structures reported)--the munber of structures reported by a TEM analyst.

2.2.11 TP (rrue positive)--structure that is: 1) reported by both TEM operators or 2) reparted by one
operator and confirmed by the verifying analyst, or 3) reported by neither TEM opérator but is found by the
verifymng analyst. The three types of true positives are discussed in the next three terms,

2.2.12 TPM (true positive-matched)—structure that is reported on the TEM analysis forms of both TEM

tors.
2.2.12.1 Discussion--To qualify as a match, the structures should be comparable in the following
characteristics: 1) absolute or relative location, 2) appearance in the skeich, 3) oricntation, 4) size (length,
w:dth), 5) morphologg (sh ape, hollow tabe), 6) analytical information (chemistry and/or diffraction data),
ton. hould be reported as countable by both analysts
2.2.13 TPU (true postive-unmarched)--structure that is reported on the TEM -analysis form of only one
operator and that 1s confirmed as countable by the verifying analyst.

2.2.14 TPV (true positive found By verifying analyst)--structure not found by the two TEM operators but
found by the verifying anatyst,

2.2.15 TNS (total number of structures)--the number of structures determined to be in a grid opening by
verified analysis of the grid opening. This value corresponds to the mmber of unique true positives found by
the TEM operators and the verifying analyst.

2.2.15.1 Discussion—-The valuc for the total number of structures is not necessarily the actual number on
the grid square because both the TEM analysts and the verifying analyst may have missed oue or more
structures. The probability of a8 missed strugcture, however, decreases with an increased mumber of analysts.

2.2.16 FN (false negarive)—structure that has not been reported as countable by one of the TEM analysts.
Falsc negatives can be divided into two categories-type A and type B as discussed in the next two terms.

2.2.17 FNA (false negative-type A)~false negative that was rccorded on a TEM analyst's TEM analysis
form but 0ot reported as a structure. Some reasons for this type of false negative include: 1) structure
misidentified as nonasbestos, 2) confusion with the counting rules, 3) incorrect length determunation.

22.18 FNB (false negative-type B)--false negative that was not recorded on a TEM analyst's TEM
analysis form. A reason for this type of false negative is that a structure was rmissed by an analyst.

2.2.19 FP (false positive)—reported particle that is incomrectly identified as a structure, Some reasons for
false positives include: 1) structures counted more than one time, 2) matcrials misidentified as asbestos, 3)
confusion with the counting rules, 4) incorrect length determination.

2.2.20 TN (true negative)—reported particle that is correctly characterized as zero structures.

2.2.21 NL (not located structure)--structure reparted on one TEM analyst's TEM analysis form that
cannot be located by the verifying analyst.

2.2.21.1 Discussion--The value for NL should be zero for most verified analyses, especially if the grid has
not been removed from the TEM between the two analysts' counts. If, however, a grig has been removed
from an instrument, there is a small possibility of fiber loss.

2.2.22 AMB (ambiguous structure)--a structure that 1) is identified as a structure by only ocac TEM
operator and 2) is found by the verifying analyst but cannot be unambiguously identified as a structure due to
beam damage, tontamination, or other factors. '
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3. Significance and Use .

3.1 The analysis of asbestos by transmission electron microscopy is important for the determination of the
cleanliness of air or water and for research purposes. Verified analyses provide more accurate values for the
concentration of asbestos on a grid opening than obtained by other miethods. The accuracy should increase
with an increased number of analysts participating in the verified count,

3.2 The test method can be used as part of a quality assurance program for asbestos analyscs and a5 a
training procedure for new analysts. The values for TP/TNS and FP/TNS can be plotted vs time on control
charts to show improvements or degradations in the quality of the analyses. Experienced analysts should
attain TP/TNS values > 0.85 and FP/TNS values < 0.05, The test method can be used to characterize the
types end, in many cascs, the canses of problems expericnced by TEM analysts.

3.3 The average of valucs obtained for TP/TNS and FP/TNS can be used to determine the analytical
uncertainty for routine asbestos analyses,

4. Procedure

NOTE 1-- This test method mvolves two TEM operators and a verifying analyst. The steps discussed in
items 4.1 and 4.2 are to be followed by the person coordinating the analyses by the TEM operators. This
person can be one of the TEM opcrators, the verifying analyst or an independeat person (e.g., a quality

assurance officer). The steps discussed starting with item 4.3 are to be followed by the verifying analyst.

4.1 Obtain analyses of a grid square for asbestos by two TEM operators. Conduct the analyses
independently so that the second operator has no knowledge of the resuits obtained by the first operator.

4.1.1 Requirc that the TEM operators record on the TEM analysis form information related to the absolute
location of the structures or conduct analyses so that the relative location of the structures can be compared.

NOTE 2-- The absolute location of the structures can be recorded by various means including use of a digital
voltmeter or computer readable stepping motors to record the position of a structure. To preserve
mformation about the relative location of the reported structures, the analyses must be condiicted so that both
analysts: 1) orient the grid in thc TEM in the same fashion, 2) start the analysis from the same comer of the
grid square, 3) initially scan in the same direction, and 4) scan the grid square in parallel traverses.

4.1.2 Require that the TEM operators record on the TEM analysis form a sketch of the structure, the
dirnensions of the structure, analytical data and whether the structure is countable. The sketch of the structure
should mclude any nearby features that could aid in subsequent identification - fur instance, nearby particles,
sample preparation features or grid bars.

4.2 Submit the analyses of the two TEM operators to the verifying analyst.

NOTE 3— The remainder of this section describes procedur&s to be followed by the verifying analyst. The
procedure for companson of the TEM analysis forms is given in items 4,3-4.6 and cxamples of comparisons
of count sheets are given in Figs. X2.1-X2.9 of Appendix 2. Appendix 3 contains a summary of the
comparison process (Fig. X3.1) and a flow chart for companson of structures in the TEM (an X32) The
procedure for completion of the report form is given in item 4.7.

4.3 Comparc the two TEM analysis forms on a structure-by-structure basis. If a match of asbestos
structures is observed, label both skerches with a TPM(aumber) either in the sketch box or in a column
specifically designated for verified counts. An example is given in Fig. X2.1 of Appendix X2.

NOTE 4— The next step in the procedure (item 4.4) is optional. The most prudent approach is to exanunc '
unmatched structures in the TEM (itcm 4.5).
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4.4 Determine if the status of any of the wmatched structures can be unambiguously decided by
cxamining the TEM analysis forms. If there is ambiguity in determining the status of a struchire, the
verifying analyst must cxamine the structure in the TEM as described in items 4.5-4.6. The comparison of
TEM analysis forms and labelling of unmatched structures can be relatively straight foward as shown in Fig,
X2.2 - X2.4 of Appendix X2 or more complex as described in the next item.

44.1 For most cases, the identification of true positives, false positives and false negatives can be done on
a structure-by-structure basis. This cannot be done, however, in cascs where analysts determine different
numbers of countable structures in an asbestos-containing particle. In such cases, both analysts should be
assigned one TPM(number) for identifying the particle as containing countablc asbestos. The rcmaining
structures are assigned TPU, FP or FN depending on the particular situation. Examples of such cascs are
given in Fig. X2.5 and Fig. X2.6 of Appendix X2.

4.5 Determing the status of any remaining unlabelled structures by examining the grid square in the TEM.
Examples of TEM analysis forms containing structurcs that must be examined by transmission electron
microscopy are given in Figs. X2.7 - X2.9 of Appendix 2. For each unlabelled structure requiring
examination by transmission electron microscopy, follow items 4.5.1-4.5.7 and 4.6 until the structure is
labelled. If there is another unlabelled structure, go back to item 4.5.1 and repeat the procedure. Continne
unti] all structures are labelled. A summary flow chart for ¢xamination by TEM is given in Fig. X3.2. The
procedure and flowchart do not cover the counting discrepancy discussed in item 4.4.1. If such a situation is
recognized, the verifying analyst should follow the procedure given in item 4.4.1 and in the examples in Figs.
X2.5 and X2.6.

NOTE 5= The procedure in items 4.5.1-4.5.7 should cover the great majority of cases encountered when
attempting to determine the status of the structures. There may, however, be more complex situations not
covered in the procedure. If so, the verifying analyst should apply the basie principles outlined In items 4.5.1-
457 and 4.4.1.

4.5.1 Determine if the reported structure can be located, If the structure cannnot be found, label the
reported structure NL (place the label next to the sketch or in a column specifically designated for verified
analyses). -

4.52 If the reported structure is found, detcrminc if a judgement can be made as to its countability, If the
structure carmot be judged as to its countability due to beam damage, contamination or other factors, label the
reported structure AMB.

4.5.3 If a judgement can be made as to the countability of the reported structure, determine if the structure
is countable. If the reported structure is not countable, label it FP(number). A unhique number is given to the
FP label so that it can be specifically referred to in the report form. Optional: Check the other analyst's TEM
analysis form. If the other analyst sketched the particle and correctly reported it as noncountable, label the
particle TN(number). Note: The values for TN are not recorded on the repart form.

4.5.4 If the reported structure is correctly identified as a structure, determine if it was reported as
countable elsewhere on the same analyst's TEM analysis form (i.c., the analyst counted the structure twice).
If it is a duplicate, [abel the reported structure FP(number).

4.5.5 If the reported struchure is not a duplicate, Jabel the structure TPU(number). .

4.5.6 Determine if the other TEM operator recorded a sketch of the structure. If the other TEM operator _
did not report the structurc on his/her TEM analysis form, place an FNB(number) on their TEM analysis
form in the approximate location where the structure should have been found. The number should correspond
to that given to the TPU on the first analyst's TEM analysis form.

4.5.7 If the other TEM operator recorded a sketch of the structure, label the sketch with an FNA(number).
The number should correspond to that given to the TPU on the first analyst's TEM analysis forn.

4.6 Countable asbestos structures reported by neither TEM operator but found by the verifying analyst in
the course of examining a grid square should be recorded on a scparaic TEM analysis form and labelled
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TPV{number). The TEM operators should be assigned an FNA(number) or FNB(mumber) as described in
items 4.5.6-4.5.7. '

4.7 Complete the report form as described in items 4.7.1-4.7.10.

4.7.1 Complete the heading of the report form and fill in the initials or names of the two TEM operators
on the first Jioe of the report form table.

4.7.2 Count the pumber of asbestos structures obtained by each analyst and enter the value as SR
(structures reported) on the report form.

4.7.3 Determine the namber of true positives that are matched (TPM), the number of true positives that
are unmatched (TPU) and the total number of truc positives (TP) obtained for each TEM operator on the grid
square and enter the values on the report form.

4.7.4 Determine and record on the report form the number of true positives found by the verifying analyst
(TPV).

4.75 Determing and record on the report form the total number of structures (TNS) on the grid square.

4.7.6 Determine and record on the report form for each operator the following: 1) the mumber of false
positives (FP), 2) the number of false negatives (FN), 3) the number of falsc negalives of type A and type B
(FNA, FNB), 4) the pumber of structures that were not located (NL) angd 5) the number of ambiguous
structures (AMB),

4.7.7 Determine and record the values for TR/TNS, FP/TNS to two decimal places.

4.7.8 List on the report form the suspected reasons for the false positives obtained by each analyst. Some
examples would be as follows: incorrect length measurement, structures counted twice, problem with
interpretation of the counting rules, misidentification of a structure.

4.7.9 List on the report form the suspected reasons for false negatives (FNA and FNB). Some examples
would be: incorrect length measurement, problem with interpretation of the counting rules, misidentification
of material as asbestos, possible loss of sense of direction, and insufficient overlap of traverses.

4.7.10 Append any other relevant comments 1o the report form (quality of the preparation, etc.).

4.8 Check the numbers on the report form using the equations given in the calculation section.

5. Calculation
3.1 The values on the report form should b¢ consistent with the following equations:

For both analyses:

TNS = TPM + TPU(Operator 1) + TPU(Operator 2) + TPV
For a given analysis:

SR = TP +FP +NL + AMB

TP = TPM + TPU

FN= FNA +FNB

TNS = TP + FN

I= TP/INS + FN/TNS
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6. Precision and Bias

6.1 To determine the precision of the method, mdependent verified analyses were conducted by operators
in two laboratorics on a set of 21 grid squarcs. The mean value for TNS for the data sct was 16.2
structures/grid square and the pooled standard deviation of the pairs of verified count determinations was
1.12 structures/grid square. The confidence at approximately the 95% level (2 standard deviations) of a
reported verified count value in this data set is 2.24 structures/grid squarc or 13.9% of the mean vatue for
TNS. Weuse 13.9% as an estimate of the imprecision of the method.

NOTE 6-- The differences in the values obtained for the independent verified analyses described in item 6.1
are, for the most part, due to diffcrences in interpretation of the counting rules. The structures analyzed in the
study were complex and therefore the imprecision estimate discussed above likely represents an upper bound
to the imprecision for the method. '

6.2 The bias in the method will vary depending upon interpretation of the counting rules used in the
analysis by the TEM operators and verifying analyst

7. Keywords
7.1 asbestos; guality assurance; transmission electron microscopy; verified analysis
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APPENDIXES
{(Nonmandatory Information)
X1. TEST REPORT FORM

Fig. X1.1 The following format is suggested for use by the verifying analyst to report the comparison of the
TEM operators’ TEM analysis forms.

Grid box: Date:

Grid slot: Verifying Analyst:

Grid square:

Analysis | Analysis 2
TEM Operator '
Structures Reported (SR)
True Positives (TP)
*TPM
TPU
*TPV
*Total # Structures (TNS)
False Positives (FP)
False Negatives (FN)
FNA
FNB
Not Located (NL)
Ambiguous (AMB)
TP/TNS
FP/TNS

*The valucs for these items will be the same for both analyses.
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Test Report Form (continued)

1) List details of suspected reasons for false positives. For each analyst describe reasons for FP1, FP2, FP3,
ele. Note - it may not be possible to determine the reason for false positives for some structures.

2) List details of suspected reasons for false negatives (type A and type B). For each analyst describe
reasons for FNA1, FNA?2, etc.; FNB1, FNB2, ctc. Note - it may not be possible to detcrmine the reasons for
false negatives for some structures.
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X2. EXAMPLES OF COMPARISONS OF TEM ANALYSIS FORMS

[Note: The TEM analysis forms shown 1n the examples arc abbreviated and do not contain analysis
information. The AHERA counting rules (1987) were used for all analyses.}

Analyst 1 Analyst 2

T | E § 2 T | € 5 2

& 1§ 2 1| 5 3|5 2| 5

£ = .Sketch 2 8 [a] = = —Sketch 8 B a)
23 T | a 2 | B 5 | 3

§ = > 3% = T > e

1.3 | 0.1 TPM1| 1 Chr 1.3 | 01 TPM1| 1 Chr
07 | 0.1 -:\ TPM2{ 1 Che 1.0 | 01 / TPM3 | 1 Chr
1001 __——{wms| 1 lew | {0701 < |wm2| 1 |t

Fig. X2.1 Example of matching structurcs on two TEM analysis forms (refer to item 4.3 of the procedure).
Three structures on a grid square wers found by both enalysts. The relative order of the last two structures is
different on the two TEM analysis forms; this may be due to the nature of the traverses by the analysts, -
Matching structures are indicated by TPM(mumber).
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Analyst 1 Analyst 2

E Py [ [ 'E ~— :
E 2| 5 3| & % 5
s = Sketch % g o s % Sketch 2 S [a]

el = P =
g3 g2 g s 2|2
1.3 | 0.1 TPM1| 1 chr 1.3 | 041 ™M1 1 Chr
07 | 01| -~ |TPM2| 1 | Chr 1.0 | 01 o |TPM3| 1 | Chr

10 | 01 o {TPM3| 1 Chr 0.7 0_.1 ~_ |TPMZ2| 1 Chr

0.7 | 01 - FP1 1 Chr
'\\

Fig. X2.2 Example of determining the status of an unmatched structure from TEM analysis forms (refer to
item 4.4 of the procedure). Three of the structures match in the two analyses. The last structure of analyst 1

is unmatched but can be seen from the TEM analysis form to be a duplicate of the second structure obtained

by the same analyst (the fwo structures have the same identification, dimensions, origntation and a. similar  _
nearby particle). The duplicate structure is therefore assigned an FP1.
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Analyst 1 Analyst 2
E £ 5 ] T | B g 4
2|5 2 | 5 s |5 2 | 3
£ E Skeftch é S o} £ = Sketch g g o
g | 2 5 | 3 e | 3 s | &
3 s > £ 3 = -~ "
06 | 0.1 / TPU1{ 1 | Chr 06 | 0.1 / FNA1|{ O | Chr

Fig. X2.3 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4 of the procedure). Both analysts have found the same particle as indicated by the dirocnsions,
identification and arientation of the structure. Howcver, analyst 2 has reported that the particle is not a
structure (the cause of this oversight is not known). Analyst 1 15 assigned a TPU1 and analyst 2 an FNATL.
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Analyst 1 Analyst 2
E | € 5 | 8 | E s | 8
3|3 $ |3 3| & g |5
5 | = Sketch 8 3 | o = | = Sketch 8 g | o
s | 3 &8 | @ g |2 5 | @
e 2 > # 3 = > at

chr

o
S
o
-
z
o

Chr

o
i S
o
-
)
]
-y
-

/ al

Fig. X2.4 Example of determining the status of unmatched structures from TEM analysis forms (refer to
itcm 4.4 of the procedure). Both analysts have found the same particle as indicated by the dimensions,
identification and orientation of the particle on both TEM analysis forms. However, analyst 1 has reported
that the particle is a structure (the cause of this oversight is not known). Analyst 1 is assigned an FP1 and
analyst 2 a TN1. .
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Analyst 1 Analyst 2
Lol o~ [ 7] P — = »
5|5 2|3 5§ § |8
£ | £ Sketch 18 |e z | = Sketch 813 |q
3 = > * 3 2 > 3
TPMI 1
1 0.6 1 chr |
FNA1 2
1 (01| Fi M| 1 | chr
06 | 01| F2 TPU1| 1 | Chr

Fig. X2 5 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4.1 of the procedure). Both analysts have found the same asbestos-containing particle as indicated by
the dimensions, identification, and orientation of the particle. However, analyst 1 has reported one countable
structure and analyst 2 has reported two countable structures. Under the AHERA counting rules, analyst 2 is
comrect. The structure reported by analyst 1 is assigned both a TPM1 and an FNAL. The two structures
reported by analyst 2 are assigned a TPM1 and a TPUI, respectively. .
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Analyst 1 Analyst 2
I-E\ — o b=y — = @
3|5 2 g 5§ 2| 3
g = Sketch k&) g 0 = = Sketch R ] o
g = = [+:] ee] = -=
5|32 2|2 g | = g%
F2
5 3 TPM1{ 1 Chr F1
’ F3
_ F4
5 |01 F1 ToMi| 1 | cnr
3 |0t F2 FP1 | 1| Chr
I
2 | 01 F3 FP2 | 1 | Chr
1 | 01 F4 FP3 | 1 | Cnhr

Fig. X2.6 Example of determining the status of unmatched structures from TEM analysis forms (refer to

item 4.4.1 of the procedure). Both analysts have found the same asbestos-contaimng.particle as indicated by .
the dimensions, idennfication, and orientation of the particle. Howcver, analyst 1 has reparted onc structure

and analyst 2 has reported four structures. Under the AHERA counting rules, analyst 1 is comrect. The
structure reported by analyst 1 is assigaed a TPM1. The fisst structure reported by analyst 2 is labelled

TPM1 and the remaining three reported structurcs are labelled FP1-FP3.
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Analyst 1 Analyst 2
E — o 8 o~ — c wn
2|35 S| s s |5 s |
= p Sketch 8 g o P = Sketch 3 ] o
£ |3 55 | 2 | 3 -
3 2 > 3 ] S > *

04101 | 7 o |cnr 06 |01} 7 1 | chr
a
=3 ~ 2] _— — o
5§ .- 51§ I
s | = Sketch 213 a4 p Sketch §13 | a
a T S & 2 2 - o 3
3 = > 3t s 2 > ot
0.4 | 01 / FNA1| O | Chr 06 | 01 / TPU1| 1 | Chr
i? — = 2] = -~ [ a
s |3 S|z 55 s S
= s Sketch 8 <} 0 p P Sketch 2 s Q
[~ § - = - o he] E = =
5|2 g 2 g | = g2
0.4 | 0.1 / TN1 | O | Chr 06 | 0.1 / Sl FP1 | 1 e

Fig. X2.7 Example of unmatched structures that niust be examined by TEM (refer 15 item 4.5 of the
procedure). a) Both analysts have likely found the same asbestos-containing particle as indicated by the
identification and orientation of the fiber and by the prescuce of a similar particle nearby. However, the
dimensions reported by the analysts differ and analyst 1 has reported zero structures and apalyst 2 has
reparted one structure. The verifying analyst should determine the correct length of the fiber and determune if
it qualifies as a structure. b) One possible outcome is that the verifying analyst finds that analyst 2 is correct.
Analyst 2 is assigned a TPU1 and analyst 1 an FNAL. c) A second possible outcome is that the venfying
analyst finds that analyst 2 is correct. Analyst 1 is assigned 2 TN and analyst 2 an FP1.
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Analyst 1 Analyst 2
— — in - ey (]
E|E £ s | § E £
= | 2 Skeich 8138 |e = |2 Sketch 8 (38 |o
g | 2 5| o g | g s | @
3 s > 3 3 = > ax
1.3 | 0.1 TPMT| 1 Chr 1.3 | 0.1 TPM1| 1 Chr
06 | 0.1 \ 1 Chr 10| 01 / PM2 | 1 Chr
1.0 | 01 o |TPM2| 1 chr

Fig. X2.8 Example of unmatched structures that must be cxamined by TEM (refer to jtem 4.5 of the
procedure). a) Analyst 1 has reported one struchire that analyst 2 has not reported. The verifying analyst
should attempt to find the particle and determine if it qualifics as a structurc. b) One possible outcome is that
the verifying analyst finds that analyst 1 is correct. Analyst 1 is assigned a TPU1 and analyst 2 15 assigned an
FNBL. ¢) Another possible outcome is that the reported structure is not located. Analyst 1 is assigned an
NL. Other possibilities (not illustrated) are that analyst 1 is incorrect (the particle is then labelled FP) or that
the struchure is too contaminated for characterization (the particle is then labelled AMB).
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Fig. X2.8 (caption on previous page).
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Analyst 1 Analyst 2
= = c pe] = - e 1]
5|5 £ 15 s | § g | S
= & Sketch g ?23 o £ = Sketch & g a
u e = k=] — -2
g% g g § % 22
) F2
5 ﬁk 1 Chr Fi
’ F3
Fa~s
5 | 01 F1 1 | chr
3 {01 F2 1 | chr
2 01 F3 1 Chr
1 0.1 F4 1 Chr

Fig. X2.9 Example of unmatched structures that must be examined by TEM (refer 10 item 4.5 of the
procedare). a) Both analysts have likely found the same particle as indicated by the identification and
orientation of the fibers, However, analyst 1 has recorded all fibers as touching (or intersecting) and has
therefore coumted the fiber arrangement as one structure under the AHERA method, Analyst 2 has reported
four structures. The verifying analyst should find and examine the arrangement in the TEM to determine if
the fiber Iabelled as F4 by analyst 2 is touching or intersecting the fiber labelled as F3. b) One possible
outcome is that the verifying analyst finds that analyst 1 is earreet. Analyst 1 is then assigned a TPM1 and
analyst 2 is assigned a TPM1 and three FPs, Other possibilities (not illustrated) are that analyst 2 is correct
(the structures reported by analyst 2 are then assigried a TPM and 3 TPUs and the structure reported by
analyst 1 is assigned a TPM) or that the particle is too contaminated for identification (the structure reported
by analyst 1 is then assigned a TPM and those reported by analyst 2 are assigned @ TPM and threc AMBs).
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X3. SUMMARY OF THE PROCEDURE FOR COMPARISON OF TWO TEM ANALYSIS FORMS

Overal} Goal: To fabel all of the reported structures on both
count sheets as either TPM, TPU, FP, NL or AMB and to
label missed structures as either FINA or FNB.

Compare the two count forms.

Find those structures that match belween
the two count forms; label matched
structures with TPM(number)’ (4.3)*. An
example is given in Fig. X2.1.

y

Detenmine if the status of any of the
unmatched structures can be
unambiguously determined by looking at
the count sheets (4.4). Examples are
given in Figs. X2.2 - X2.6.

Put the grid in the TEM 1o resolve the
status of any remaining unlabelled
structures (4.5). Examples of cases that
musi be examined by TEM are given in
Figs. X2.7 - X2.9. A flowcharl for this part
of the procedure is given in Fig. X3.2.

Fig. X3.1 Suthmary of the overall procedure for comparison of TEM analysis forms by the verifying analyst.
*Numbers in parentheses in each block refer to the item number in the procedure,
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Note: if a new structure is identified by the verifying analyst, the
structure should be drawn on a new count form and labelied
TPV(number)'. A fabel of either 'FNA(hUmber) or ‘FNB{number)’
should be put on the two analysts’ count forms at the appropriate

location (4.6).

Label the sketch
'FP(number}' (4.5.4).

Is the
structure a duplicate
of a matched structure on
the eame court
form {4.5.4)?

RES. ENV. SERY. @025
Examine the grid square in the TEM.
For each reparted styucture do the

following procedure until ail structures

are Jabelled (4.5)°.

Can the No
reporied structuse be
located (4.5.1)?
Label the reparted

structure 'NL' (4.5.1).

Label the reported
structure 'AMB’
(4.5.2).

Optional: If the other analyst sketched
the particle and correctly reported it as
noncountable, label that analyst's
sketch 'TN{number)' (4.5.3).

Label the reported
structure .
‘FP{number)' (4.5.3).

Label the reported structure
TPU(number)' (4.5.5). Note: the discrepancy due to
Switeh to the other counting rule misinterpretation
analyst’s count form. discussed in item 4.4.1 of the

procedure is not covered in the
flow chart.

Put an 'FNB(number)' on the T

Label the sketch
'FNA(number)'
(4.5.7).

count sheet at the approximate
location it should have been
found {4.5.6).

Fig. X3.2 Flowchart for ecxamination of a structure in the TEM. The flowchart is an ¢xpansion of the last
block in Fig X3.1. *Numbers in parentheses in each block refer to the item numbcr in the procedure.
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ATTACHMENT 4

Statistical Comparison of Two Poisson Rates

1.0 INTRODUCTION

An important part of the Quality Control plan for this project is the repreparation and reanalysis of a number of
TEM grids for quantification of asbestos fiber concentrations in air and dust. Because of random variation, it is
not expected that results from repreparations samples should be identical. This attachment presents the
statistical method for comparing two measurements and determining whether they are statistically different or
not.

20 STATISTICAL METHOD

This method is taken from "Applied Life Data Analysis" (Nelson 1982). input values required for the test are as
follows:

N1 = Fiber count in first evaluation

S1 = Sensitivity of first evaluation

N2 = Fiber count in second evaluation
82 = Sensitivity of second evaluation

The test is based on the confidence interval around the ratio of the two observed Poisson rates:
Rate 1 = N1 - S1

Rate 2 =N2 - S2
Ratio = Rate 1/ Rate 2

Lower Bound=(ﬂ)( Nl )/F[H—y;Z-N2+2, 2-N1:!

S2 AN2+1 2
Upper Bound=(ﬂ)(Nl+l)-F 1+7;2-N1+2,2-N2
S2A\ N2 2

where y is the confidence interval (e.g., 0.95) and F[5; df1, df2] is the 1005th percentile of the F distribution with
df1 degrees of freedom in the numerator and df2 degrees of freedom in the denominator.

If the lower bound of the ratio is > 1, then it concluded that rate 1 is greater than rate 2 at the 100(1-y)%
significance level. If the upper bound of the ratio is < 1, then it concluded that rate 1 is less than rate 2 at the
100(1-y)% significance level. Otherwise, it is concluded that rate 1 and rate 2 are not different from each other
at the 100(1-y)% significance level.

Example:

N1 = 4 structures

S1=0.0001 (cc)’1

Rate 1 =4 - 0.0001 = 0.0004 s/cc
N2 = 6 structures

S2 = 0.001 (cc)”’
Rate 2 =6 - 0.001 = 0.006 s/cc

y=0.95

LB-000028b v7.doc



Lower Bound:(o'oom)( 4 )/F[Hg'gs $2.6+2, 2-4] ~0.014

0.001 \6+1
Upper Bound =| 020! (4“ RO 5 40,2.6]=0281
0.001 \ 6 2

In this example, because the upper bound of the ratio is < 1, it is concluded that Rate 1 (0.0004 s/cc) is
less than Rate 2 (0.006 s/cc) at the 95% significance level.

3.0 REFERENCES

Nelson W. 1982. Applied Life Data Analysis. John Wiley & Sons, New York. pp 438-446.

LB-000029b v7.doc
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NVLAP Airborn

ATTACHMENT 5

e Asbestos Proficiency Test 98-2:
Grid Orientation



NVLAP AIRBORNE ATESTOS PROFICIENCY TEST 98-2

Instructions for Form 1

The following procedure is designed to ensure that all laboratories count the grid squares in the same
orientation and scan direction to allow for verified analyses which will be performed in the next round of
proficiency testing. :

L.

Put a grid into the TEM. Find a particle at the magnification typically used for asbestos analysis.
Move the particle using one stage translation and record the direction of movement of the particle
on Form 1. Move the particle using the other stage translation knob and record the direction of
movement. Recording the two directions of movement should roughly form a cross. The cross
represents the translation directions of your microscope at the magnification used for asbestos
analysis. Draw the letter “F” onto the cross so the sides of the letter are parallel to the
translation directions and the letter is upright and is not inverted. See the example on Form 1.

Decrease the magnification and locate the letter “F” on the finder grid. Increase the magnification
of the TEM to that typically used for asbestos analysis by your lab, keeping the letter “F” in the
field of view. Compare the orientation of the “F” to the cross drawn in step 1. If the letter “F” is
not oriented as shown in your sketch, remove the specimen holder and rotate or invert the grid as
necessary to correctly align the grid. This may require several iterations.

When the correct orientation is found, record the grid's pos#®ion in the specimen holder as shown
in the example of the second part of Form I. Indicate in your drawing where the straight side and
the notched portion of the grid are located. All grids analyzed in this proficiency test should be
oriented in the same manner (always check that the letter “F” is in the correct orientation and that
the X-Y translation directions allow translation roughly parallel to the grid bars).

The starting point of the traverse for structure counting must correspond to the upper left corner

on the grid square. The "X" marks the starting corer of the traverse (your grid square may be at
an angle to that shown in the example):

F

Upper loft X )

comer Direction of traverse
(arrow)

Lower left

comer

The initial direction of traverse must be from the upper left corner to the lower left corner of the grid
square. If correctly oriented, the edge of the grid bar will remain in the field of view during the
entire initial traverse (some allowance must be made for curvature or irregularly shaped grid bars.) If
the grid is not oriented properly, go back to step 2.




0

NVLAP AIRBORNE ASBESTOS PROFICIENCY TEST 98-2
NVLAP Lab Code:
Form 1. Grid Orientation
1. Sketch the orientation of the X-Y translation directions of the electron microscope as projected onto

the electron microscope stage. Record the letter “F” as shown in the example below:

EXAMPLE:

\

’
2. Sketch below the orientation of the grid relative to the sample holder as shown in the example below:

EXAMPLE:

O >
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ATTACHMENT 6

Grid Opening Template for Sketching the Relative Position of Observed Structures



Page

of

STRUCTURE LOCATIONS WITHIN GRID OPENING

“**NOTE: Sketches only need to be completed for interlab analyses and repreps associated with interlabs

Lab Name: Lab Job Number:
Index |D: Lab Sample ID:
Lab QC Type (circle one): Reprep for interlab Interlab
Grid: Grid Opening:
upper
left
comer
5
B
4
£
[+}]
@
[
]
v
Comments:
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e“\‘ED 374;&
: . Request for Modification
g To
Q“w e Laboratory Activities
LB-000030

Instructions to Requester: E-mail form to contacts at bottom of form for review and approvali.
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Lab Applicable forms — copies to: EPA, Volpe, CDM-Denver, All project labs
Individual Lab Applicable forms — copies to: EPA, Volpe, CDM-Denver, Initiating Lab
Method (circle one/those applicable){TEM-AHERA, TEM-ISO 10312, PCM-NIOSH 7400, PLM-NIOSH 9002,
EPA/600/R-93/116, [ASTM D5755-95, EPA/540/2-90/005a, Other: [EPA/600/R-94/134 (EPA 100.2)

Requester: W.J. Brattin Title: Technical consultant
Company: Syracuse Research Corporation Date: 5 August 2003
Description of Modification:

All samples analyzed by TEM shall include sketches of all asbestos structures observed, up to a
maximum of 50 structures in a sample. These sketches need not be highly detailed, but should include an

indication of staicture appearance,and orientation relative to any nearby landmarks, if present.
Umorphology,

Reason for Modification:
This modification is needed to standardize the procedure used by each laboratory for recording
sketches of asbestos structures. One benefit of this modification is that samples for verified analysis no loner

need to be identified before analysis.

Potential Implications of this Modification:

There are no potential negative implications resulting from this standardization of QC procedures.

Laboratory Applicability (circle one): [All  Individual:

Duration of Modification (circle one):
Temporary  Date(s):

' Analytical Batch ID:

Temporary Modification Forms — Attach legible copies of approved form w/ all associated raw data packages

=
Pemmanent| (complete Proposed Modification Section) Effective Date: (insert based ﬁ ate of finat approval
Permanent Modification Forms — Maintain legible copies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review: M /Q)/IAH:./\ - Date: %I H'/ O?D

(Laboratory er or desig,
" Date: g lp >
(Volpe: ProjeCt Technical Lead or designate)

Project Review and Approval:

Approved By:__*‘kg_g._‘ (ddads Date: ‘3‘ \*\03
(USEPA: Prd'@ct Chemist or designate) ‘

Modification for Lab QC .

Page 1 of



Autio, Anni

From: Goldade.Mary@epamail.epa.gov

Sent: Thursday, August 07, 2003 10:43 AM

To: Autio, Anni

Cc: Bob Shumate; Charlie LaCerra; Kxeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth
Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';

nchatta@battaenv.com; Mark Raney (raney@volipe.dot.gov); Rob DeMalo; Richard Hatfield;
Ron Mahoney; Shu-Chun Su; Bill Longo
Subject: EPA Comments: LB-000030 (Draft for review/comment)

P o

LB-000030 vO (MG pic08313.gif (3 KB)
08-07-03).dac...

Attached are my recommended mark-ups. 1 also included Jeanne's recommendation of "if
present” after landmarks. Please review and comment as nec.

One other peoint of clarification....when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary (See attached file: LB-000030 v0 (MG 08-07-03).doc) (Embedded image moved to
file: pic08313.gif)
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o“‘\ED s“’(‘r
{% 5 Request for Modification
To
pra Laboratory Activities
LB-000030

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:
All Latr Applicatle forms — coples to: EPA, Volpe, CDM-Denver, All project labs
Individual Lab Applicable forms — copies to: EPA, Valpe, CDM-Denver, Initiating Lab
Method (cirdle one/those applicable).  [TEM-AHERA, TEM-ISQ 10312, PCM-NIOSH 7400, PLM-NIOSH 9002,
EPA/600/R-93/116, [ASTM D5755-95, EPA/540/2-90/005a, Other: [EPA/600/R-94/134 (EPA 100.2)

Requester: W.J. Brattin Title: Technical consultant
Company: Syracuse Research Corporation Date: _5 Auqust 2003
‘ Description of Modification:
All sam zed by TEM shai| include sketches W asbestos structures ohserved, up o a i of5
slructures in a sample, T etches need nof ighly detailed hould inclu jndication of stiycture .- -{ peleted: |
I appearance, morphology and orientation relative to any nearby landmarks, if present,
Reason for Modification:
This modificatioq Is heeded to standardjze the procedur: d by each laboratory for recording sketches

l asbestos structures. One bensefit i dification is that samples for verifie no longer need to be identified

pefore analysis and will be random(y selected by the laboratory’s supervisor or designate following analysis,

Potential implications of this Modification:
The ntial neqative lications resulling fro is standardization of QC procedures, but a benefit is

that samples salectad for verified analyses wift be unknown to the microscopist prior to analysis.

Laboratory Applicability (circle one): ]  Individual:

Duration of Modification (circle one):
Temporary Date(s):
Analytical Batch ID:

Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

Permanent {complete Propased Modification Section) Effective Date: finzert based on data of fina approval)
Permanent Modification Forns — Maintain legible capies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method when
applicable):

b e e {vetetest: ... ... . ]
Technical Review: Date:
(Laboratory Manager or designate)
Project Review and Approval: Date:
(Volpe: Project Technical Lead or designate)
Approved By: Date:

(USEPA: Project Chemist or designate}

Modification for Lab QC
| Pagetony



-Autio, Anni

From: DeMalo, Robert [RDemalo@EMSL..com)

Sent: Thursday, August 07, 2003 11:20 AM

To: Goldade.Mary@egamail.epa.gov; Autio, Anni

Cc: Bob Shumate; LaCerra, Charles; Kyeong Corbin; Denise Mazzafemro; Gustavo Delgado;
Garth Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; EMSL Mobile Lab - Asbestos;
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Richard Hatfield; Mahoney,
Ron; Shu-Chun Su; Bill Lon%o

Subject: RE: EPA Comments: LB-000030 (Draft for review/comment)

I propose adding the word "morphology" as well into the description, as noted. I have no
problem with including ISO to this procedure.

————— Original Message-----

From: Goldade.MaryRepamail.epa.gov [mailto:Goldade.Mary@epamail.epa.gov]

Sent: Thursday, August 07, 2003 10:43 AM

To: Autio, Anni :

Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustave Delgado; Garth
Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Rob DeMalo; Richard Hatfield; Ron
Mahoney; Shu-Chun Su; Bill Longo

Subject: EPA Comments: LB-000030 (Draft for review/comment)

Bttached are my recommended mark-ups. I also included Jeanne's recommendation of "if
present" after landmarks. Please review and comment as nec.

One cther point of clarification....when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary {See attached file: LB-0060030 v0 (MG 08-07-03).doc) (Embedaed image moved to
file: pic08313.qif})



Autio, Anni

From: Raney, Mark [RANEY@VOLPE.DOT.GOV]

Sent: Thursday, August 14, 2003 10:41 AM

To: '‘Goldade.Mary@epamail.epa.gov’; Autio, Anhi

Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth
Freerman; Jeanne Omr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';
nchatta@battaenv.com; Raney, Mark; Rob DeMalo; Richard Hatfield; Ron Mahoney; Shu-
Chun Su; Bill Longo

Subject: RE: EPA Comments: LB-000030 (Draft for review/comment)

)
LB-000030 vO (MR
08-14-03).doc...

I concur with Mary's recommendations and mark-ups. The attached version also includes Rob
Demalo's recommendation of adding morphology under the description section. Bill please
finalize, sign and send it through the signature process. To expedite the process could
you get Mary to sign before providing the original on for my signature. Let me know if
you have any questions.

Thanks,
Mark.

----- Original Message—---—-—

From: Goldade.Mary@epamail.epa.gov [mallto:Goldade.Mary@epamail.epa.gov]

Sent: Thursday, August 07, 2003 10:43 AM

To: Autio, Anni

Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth
Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile lLab - Asbestos';
nchatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Rob DeMalo; Richard Hatfield; Ron
Mahoney; Shu~Chun Su; Bill Longo ’ .
Subject: EPA Comments: LB~000030 (Draft for review/comment)

Attached are my recommended mark-ups. I also included Jeanne's recommendation of "if
present” after landmarks. Please review and comment as nec.

One other point of clarification....when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary (See attached file: LB-000030 v0 (MG 08-07-03).doc) (Embedded image moved to
file: pic08313.qgif)



SO0 Sy,
g"% 3 Request for Modlfication
To
Laboratory Activitles
e LB-000030

tnstructions to Requester: E-mmall form to contacts at bottom of form for review and approval,
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Lab Applicabie forms — copies to: EPA, Volpe, CDM-Denver, All project labs
Individual Lab Applicable forms — copies to: EPA, Volpe, CDM-Denver, Initiating Lab

Method (circle onefthose appficable):  [TEM-AHERA, TEM-ISO 10312, PCM-NIQSH 7400, PLM-NIOSH 5002,
EPA/B0O0/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Other: [EPA/600/R-94/134 (EPA 100.2)

Reqguester: W.J. Brattin Title: Technical copsuliant
Company: Syracuge Research Corparation Date: 5 August 2003
Description of Modification:
All s alyzed by TEM shall include es of all asbestos structures obs d, up to a maxi 50
structures in e. These s need not be highly detaited, houl d jndication of s cture(nelem:
appea hall and ofi tion relativ 18 ks, If present.
Reason for Modification:
Thi nis dardize th ure used ach laboratary for ra ing sketches of
0s structure: anefit of this m tion is that les for verified analysis no longer n identified
before anatysis and wilt be randomly selected by ihe |aboratoty’s superyi designate following analysis.

Potential implications of this Modification:
There are ntial negative tions resulti is standardization of QC procedures, but nefit is

that samples selected for verified analyses will be unknown to the microscopist prior o analysis.
Laboratory Applicability (crde one): E Individual:

Duration of Modification (circle one):
Temporary Cate(s):
Analytical Batch ID:

Temporary Modiiication Femis - Attach legible copies of approved form w/ all associated raw data packages

Permanent]  (complet= Proposed Modificatfon Section) Effective Date: (nser based on data of final sppravel)
Permanent Modificaticn Forms — Maintain legible copies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method when
applicable).

- .. - peleted: .
Technical Review: Date:
(Laboratory Manager or designate}
Project Review and Approval: Date:
{Volpe: Project Tachnical Lead or designate}
Approved By: Date:

(USEPA. Project Chemist or designate)

Modficatian for LabQC
Pagatofy



SO Staye

Request for Modification

"3 -
3 Laboratory Activities
%m@& LB-000066¢

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Labs Applicable forms — copies to: EPA, Volpe, CDM, All project labs
Individual Labs Appiicable forms — copies to: EPA, Volpe, CDM, Initiating Lab

Method (circle onefthose applicable): [TEM-AHERA| [TEM-ISO 10312] PCM-NIOSH 7400 NIOSH 9002

EPA/600/R-93/116  |ASTM D5755 EPA/540/2-90/005a SRC-L1BBY-03
Other:

Requester: W. Brattin Title: _Technical Consultant

Company: Syracuse Research Corporation Date: _09/11/2007

Description of Modification:

This temporary modification applies to all investigative samples (as defined by the most recent version of LB-000053)
evaluated at the Libby Superfund site. Based on this temporary modification, ali analytical laboratories shall: 1) begin
to utilize the structure comment field to further characterize particies with regard. to the levels (presence/absence) of
the sodium and potassium peaks observed in the EDS spectrum; 2) record on the data sheets all NAM particles that
are “close calls” (defined in attachment 1); 3) increase the frequency that EDS spectra are saved for “LA" and “close -

call” structures; 4) increase the frequency that photographic images of particle morphology are recorded for “LA” and
“close call” structures, and 5) utilize the comment field to record mineral type of each recorded particle, including LA,
0A, C and “close call” NAM particles,

Reason for Modification:

Studies of asbestos from the mine in Libby indicate that the asbestos spans several different mineralogical classes,
including winchite and richterite (these are the primary forms) as well as tremolite and possibly actinolite (these are

minor forms) (Meeker et al, 2003). Conseguently, all analytical laboratories supporting the Libby project are currently
directed to classify as "LA” any particle in an investigative sample that a) meets morphological requirements (e.g.,
length 2 0.5 um, aspect ratio = 3:1), b) has an SAED diffraction pattern that is consistent with amphibole, and ¢) has

an EDS spectrum that is consistent with the range of mineral forms observed in the mine in Libby (USEPA 2005). To

date, this method for designating “LA" to a particle has worked well for samples collected at the Libby Site. However,

- arecent project that included collection of air samples from locations outside of Libby highlighted a potential limitation

of this approach. That is, tremolite and actinolite are inciuded in the “LLA” suite and are found in Libby, but these types
of fibers may also occur as the result of releases from sources that are not related to the mine in Libby (e.q.,
commercial products or natural sources). Also, some other minerals (e.q., pyroxenes) are sometimes difficult to
distinguish from actinolite and tremolite (Bern et al. 2002). Because mineralogical data may or may not inform our
understanding of the toxicity of LA, delineating amongst these mineral types is desirable at this stage of data
collection. Therefore, the primary focus of this temporary modification is to collect more detailed data on the
frequency of occurrence of sodium and potassium-containing particles both for samples from Libby and for samples

from other locations.

Potential Implications of this Modification:

This temporary modification does not change any current procedures other than to require more detailed recording of
data on particles observed under TEM. These additional requirements are not associated with a significant increase
in time_or cost of analysis. Hence, there are no negative implications of the modification.

Lab Modification Form Revision 9 (9-2-08)



Laboratory Applicability (circ.e one). ﬁ\ll} Individual({s)

Duration of Modification (circie one}.
iemgora&; Dateis). 09/12/2007 until notified

Analytical Batch (D: .
Temporary Moaification Farms - Atlach legible copies of approved form wr ail associated raw dala packages

Permanent  (Complete Proposed Modification Section)  Effective Date:
Permanent Modrfication Forms — Maintain legible copres of approved form in a binder that can be accessed by analysts

Data Quality Indicator (circle one) — Please reference definitions on reverse side for direction on selecting data quality indicators:
Not Applicabie Reject Low Bias Estimate High Bias No Bias

Proposed Modification to Mcthod (attach additional sheets if necessary: state section and page numbers of Method
when applicable):

See Attachment 1

Note: This modification (1 B-000066¢c) supersedes | B-000066b,

Technical Review: . Date:
{Laborarory Manager or designa!e%
Project Review and Approval: A — ' Da!e:q// z / o2
(Vielpe: Project Téchniod+Tead or designate) . 7 7

\ : .
Approved By: & .tisgs ;. {-,»1 )\f‘}_ﬂlf‘)\g} Date: 9‘(;!&
USEPA é—“mjfﬁ\;‘f:enzist ar Jesignate)

REFERENCES

Bern A, Meeker G, Brownfie'd I. 2002. Guide to Analysis of Seil samples from Libby, Montana for Asbestos Content
by Scanning Electron Microscope and Energy Dispersive Spectroscopy. U. S. Geological Survey Administrative
Report. October 17, 2002. C

Meeker GP, Bern AM, Brownfield IK, Lowers HA, Sutiey SJ, Hoeffen TM, and Vance JS. 2003. The Composition and
Morphology of Amphiboles from the Rainy Creek Complex, Near Libby Montana. American Mineralogist 88:1955-
1969

USEPA. 2005. EDS Spectra Characteristic Study for Libby-Type Amphiboles. Report prepared by Syracuse
Research Corporation. Denver CO, for USEPA, Region B, Denver CO. March 15, 2005.

DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are riot useable. The conditions outlined in the modification
form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the mcdification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associaled with this modification form are useable, but results should be considered
approximations The conditidns outlined in the modification form suggest that associated sample data are reliable. but
estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The
conditions outlined in the mcdification form suggest that associated sample data are reliable, but estimated high.

No Bias - Samples associzted with this modification forrm are useable as reported. The conditions outlined in the
modification form suggest that associated sample data are reliable as reported.

Lab Mcatcauon Form Reyscon 8 (9-2-061
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ATTACHMENT 1
1. Continue to classify structures as LA, OA, or C in accord with current procedures.

2. For all NAM particles that were “close calls” (i.e., they required careful assessment to determine they were not LA
or OA), record the NAM particle on the bench sheet. Be sure to place a.zero in the “total” column to ensure the
particle is not counted as an asbestos fiber. NAM particles such as vermiculite, biotite, hydrobiotite, gypsum, titanium
and other minerals that are clearly not amphibole should not be recorded.

3. For all particles that are recorded (including NAMs), use the structure comment field to record one of the following
comments: '

Code Meaning

NaK Na and K are both clearly present
NaX Only Na is clearly present

XK Only K is clearly present

XX Na and K are not clearly present

4. For all particles that are recorded, whenever possible, use the structure comment field to identify a probable
mineral classification. Use the designation “WRTA" (winchite/richterite/tremolite/actinolite) to indicate a particle that is
consistent in morphology and chemical composition with a particle that is likely to have originated from the vermiculite
mine in Libby. This will include most NaK particles and may include some NaX and some XK particles. 1t is unlikely
that this will include any XX particles. For all other particles, use the following codes:

AC - actinolite

TR - tremolite

AT - actinolite/tremolite (too close to call)
AM — amosite '

AN — anthophyllite

CR - crocidolite

PY — pyroxene

UN - Unknown

5. Increase the frequency that EDS spectra are recorded (saved). For each sample, record the EDS for each LA and
each “close call” particle, up to a maximum of 5 LA and 5 “close call” particles per sample. To the extent practical,
collect the EDS spectrum for a sufficient length of time that key peaks (e.g., sodium, potassium, aluminum), if present,
can be clearly distinguished from background. Be sure that each EDS spectrum that is recorded can be linked to a
specific particle in the EDD.

6. Increase the frequency that photomicrographic images of particle morphology are collected. For each particle for
which an EDS spectrum is collected (up to 5 LA and 5 “close call’ NAM, as discussed above), also record a
photomicrograph of the same structures. Use the structure-specific comment field to record the photo identification
number of each structure that is photographed. Convert all photographs to high quality electronic images (e.g., by
scanning), and transmit the photos to CDM for evaluation.

7. Figure 1 provides a flow chart that summarizes the process implemented by this temporary modification.

Lab Modification Form Revision 9 (9-2-06)




FIGURE 1

FLOW CHART SUMMARIZING THIS TEMPORARY MODIFICATION

Step 1: Morphology
Particle satisfies morphological
requirements for investigative samples
(L 20.5um, AR 2 3:1)

!

Step 2: Crystallography
SAED pattern is consistent with

amnhihnle

Step 3: Chemistry
Measure EDS and classify as
LA, OA, C or NAM

AN

e

<

Assignmentis LA, OA, or C

Assignment is NAM

Close call

Not a close call

/

Record on bench sheet and EDD;
Record EDS and micrograph for 5 LA and 5 NAM;
Record Na and K levels (presence/absence) in
comment field; Identify mineral type in comment field

y

Do not record

Enter "NaK" in the comment
field if both Na and K are
clearly present

y

5

Enter “NaX" if only Na is
clearly present

Lab Modification Form Rewvision 9 (8-2-06)

Enter “XK" if only K is
clearly present

Enter “XX" if neither Na nor K
are clearly present
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& 3 Request for Modification
% to
% g Laboratory Activities
o LB-000085

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows:
All Labs Applicable forms — copies to: EPA, Volpe, CDM, All project labs
Individual Labs Applicable forms — copies to: EPA, Volpe, CDM, Initiating Lab

Method (circle onef/those applicable): TEM-AHERA| [TEM-ISO 10312 PCM-NIOSH 7400 NIOSH 9002
EPA/600/R-93/116  ASTM D575§ [EPA/540/2-90/0053] SRC-LIBBY-03
Other:_All TEM and SEM Methods supporting Libby site investigative or Libby Action Plan (LAP)

sample analysis

Requester. Mary Goldade Title: Senior Environmental Scientist/Chemist
Company: Environmental Protection Agency, Region 8 Date: April 22008

Description of Modification:

Laboratories conducting transmission electron microscopy (TEM) or scanning electron microscopy (SEM) analysis in
support of either the Libby Site (all operable units, including Troy) or Libby Action Plan shall perform analysis of a
reference standard to calibrate the energy dispersive x-ray spectrometry (EDS) analysis. The reference standard, a
glass material referred as BIR-1G, was created by the USGS. |t is recommended for use for Libby Amphibole
analysis because it contains sodium (Na) and potassium (K) at known levels. Na and K are important elements used
in Libby Amphibole identification by EDS. The BIR-1G standard was freezer-milled by EMSL to create particles for
EM analysis. While generation of thin sections of the BIR-1G using a microtome was not feasible due to the expense,
analysis of the BIR-1G in particulate form is useful in standardizing the elemental measurements of the EDS and
understanding the inherent variability in the EDS measurements.

The BIR-1G shall be tested daily (on days that the TEM scope is used for analysis of Libby samples) and must meet
acceptance criteria prior to analysis of any field samples. Laboratories shall record the calibration information in

accord with Attachment 1. As seen, not only does Attachment 1 provides the details for populating the electronic disk
deliverable (EDD) used in recording the calibration information, but Attachment 1 also describes the process for

generating acceptance criteria for the BIR-1G standard for each individual instrument.

Reason for Modification:
The modification provides for a standardized process for performing and recording calibration standards for EDS

during Libby Amphibole analysis.

Potential Implications of this Modification: There are no negative implications to this modification. Positive impacts
include a standardized process for: (1) daily calibration of a standard for the EDS used in Libby Amphibole
identification; (2) reporting results of BIR-1G measurements: and (3) generating acceptance criteria for the BIR-1G
standard over time.

Laboratory Applicability (circle one): @] Individual(s)
This laboratory modification is (circle one): [NEW] APPENDS to SUPERCEDES

Duration of Modification (circle one):
Temporary Date(s):
Analytical Batch ID:

Temporary Modification Forms — Attach legible copies of approved form w/ all associated raw data packages

(Complete Proposed Modification Section)  Effective Date: April 30, 2008
Permanent Modification Forms — Maintain legible copies of approved form in a binder that can be accessed by analysts.

Lab Modification Form Revision 10 (9-11-07)



Data Quality Indicator (circle one) — Please reference definitions on reverse side for direction on selecting data quality indicators:

Not Applicable Reject Low Blas Estimate High Bias

Proposed Moadification to Method (attach additional sheets if necessary; state section and page numbers of Method
when applicable);

Technical Review: N/A Date:
(Laboratory Manager or designate)

Project Review and Approval: Date:
(Volpe: Project Technical Lead or designate)

Approved By: Date:
(USEPA: Project Chemist or designate)

DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification _

form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this madification form are useable, but results should be considered
approximations. The conditions outlined in the modification form suggest that associated sample data are reliable, but
estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high.

No Bias - Samples associated with this modification form are useable as reported. The conditions outlined in the
modification form suggest that associated sample data are reliable as reported.

Lab Modification Form Revision 10 (9-11-07)



LB-000085

ATTACHMENT 1

Analyzing the BIR-1G Standard

e The BIR-1G standard shall be tested daily (on days that either the SEM or TEM microscope is used for analysis of
Libby samples), prior to analyzing any field samples. Analyze for the compounds Na,0, MgO, AL,0s, SiO,, K,0, Ca0,
TiO;, MnO, and FeO. It is suggested that the reference publication for BIR-1G be reviewed. It is available in Volume
2 of the Analytical Guidance Documents, Tab 35, provided by CDM.

¢ Set up TEM instrument and orient for typical Libby field samples.

e Record the TEM instrument details in the BIR-1G Electronic Data Deliverable (EDD) spreadsheet (see most recent
version of Excel file “BIR-1G EDD.xIs”). Note: Use one spreadsheet per TEM instrument.

e For each daily BIR-1G evaluation, select one particle and record the measured weight % for each compound as oxide
weight % in the BIR-1G EDD. Note: When recording oxide weight %, enter results as a percentage not fractions (i.e.,
for 30%, enter 30 not 0.3).

*  When selecting particles for analysis:

o Choose particles in the middle of the grid opening and in the center of the grid.
o Particles should not be in close proximity to the grid bar or neighboring particles.
o Randomly select particles within different grid openings for each analysis.

e For selected particles, focus the beam on the thin edge, not the center of the particle.

Continue analysis until a maximum peak height count of at least 1,000 is achieved for silicon (Si). This total Si count
should be sufficient to achieve optimum instrument testing conditions. It is recognized that this total Si count may not
be equivalent to typical analytical conditions for field samples.

¢ On a monthly basis, the EDD for each TEM instrument should be provided to EPA (or designated contractors).

Acceptance Criteria

® Acceptance criteria will be TEM instrument- and element-specific and will be derived from measured results.
o Results that are within & | standard deviation of the nominal will be ranked as acceptable.
o Results that are outside + 1 standard deviation but within + 2 standard deviations of the nominal will be ranked
as within the warning level.
o Results that are outside + 2 standard deviations of the nominal will be ranked as a failure.
e The potential bias of measured results will be assessed based on a frequency evaluation of results above and below the
nominal.
® Asneeded, EPA will re-evaluate and revise the acceptance criteria to optimize program goals.

Corrective Action

In the event that analysis results of the BIR-1G fall outside of the acceptance criteria, there should be a structured, progressive
response. First, confirm that the detector/x-ray system has satisfied the acceptance criteria in the past. Next, confirm that the
settings for the x-ray analysis software are correct (e.g. bias, scale). Finally, de-ice the LN2 dewar (unless it is a dry system) and
carefully clean the window.

If these actions fail to rectify the problem, it will probably be necessary to send the detector/x-ray out to be serviced. The actions
taken by the servicing company may include such things as baking the detector, renewing the vacuum in the dewar, checking the
pre-amp or actual x-ray system for hardware defects, or replacing the crystal and/or FET (field effect transistor). In most
instances the fault will not lie in the window unless the integrity of the window is compromised.

Upon the return and re-installation of the detector, re-run the BIR-1G standard to confirm that corrective action measures have
resolved analysis issues.

Lab Modification Form Revision 10 (9-11-07)



ATTACHMENT C

GPS COORDINATES OF AMBIENT AIR SAMPLING LOCATONS



ATTACHMENT C: GPS COORDINATES OF
AMBIENT AIR SAMPLING LOCATONS

GPS Coordinate System: UTM Zone 11N, NAD83 (datum), meters

Station Easting Northing
A-4 617620 5366958
A-5 617797 5366301
A-6 618793 5365260
A-8 616466 5365187
A-9 617175 5365033

A-10 618317 5364708
A-11 618534 5366258
A-12 617157 5367325
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